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INTRODUCTION 


This report із ап Engineering Flight Test subject breakdown of 
YF-102's and 7-102۸ airplanes. The Engineering Flight Tests and 
Reports have been catalogued under the index on the next page. 


| Test status and report entries will be revised monthly. Data for 
i this report will be obtained from the Flight Test Status Index also 
| revised monthly, 
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The outline contained in this report ls not intended to bs used аз | 
ап official F-102 ајгрјапе series outline. However, the outline | 
is applicable to the YF and Е-102А programs ss a guide to the test | 
categories in which testing has been accomplished or is scheduled 
фо be accomplished, 
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| FLIGHT TEST OUTLINE Я 


1, Performance 


l.l Performance Instrumentation Calibration 
1.2 Power Plant Characteristics 

1.3 Lift-Drag Characteristics | 
1.4 Mission Capabilities | 
1.5 Take-off and Landing 

1.6 Minimum Speeda 


2. Flying Qualities | 


1 Longitudinal Stability апа Control 

2 Lateral-Directional Stability and Control ' 
3 General Control and Trimmability 

4 Minimum Speed i 
5 Structural = Aeroelastics, Buffet, and Loads i 


3. Aircraft Systems 


Power Plant 

Fuel | 
Flight Controls | 
Hydraulics ; 
Pneumatic 
Electrical 

Air Conditioning 
Pilot's Cockpit | 
Landing Gear | 
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4. Auxiliary 


Electronic 

Armament 

Armament Fire Control 

Oxygen 

Test Instrumentation 

Fire Detection ' 
Safety Equipment | 
Ground Support Equipment, 
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5. Human Factors 
| | 5.1 Working Environment 


ЕР 5.2 Visibility 
| 5.3 Man Machine Compatibility 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES 


CONFIDENTIAL 


AA. 


CONVAIR-PALMDALE l7 DECEMBER 1956 
PRODUCTION FLIGHT DEPARTMENT 


1. THE BASIC Р-102А PRODUCTION FLIGHT TEST PROCEDURE DATED 1 NOVEMBER 
1955 WAS APPROVED BY AMC LETTER MCPHFC (RDZSFG/19A) WES/eh DATED 28 MAY 


1956. 


2, THE FOLLOWING PROCEDURE MODERNIZES THE BASIC PROCEDURE IN ELABORATION 
OF TOLERANCES AND TECHNIQUES GAINED THROUGH ONE YEAR OF EXPERIENCE. IT DOES 
NOT IN ANY MANNER CHANGE THE INTENT OR OBLIGATION INCURRED BY PARAGRAPH 1 


ABOVE. 


3. THE PURPOSE OF THIS PROCEDURE IS TO PROVIDE STANDARD GUIDANCE FOR 
PRODUCTION FLIGHT TESTS IN DETERMINING SPECIFICATION CONFORMANCE OF THE AIR- 
CRAFT AND ITS SYSTEMS. ІТ DOES NOT SUPPLANT ANY PUBLISHED TECHNICAL ORDERS 


PERTAINING TO THE F/TF-1024. 


1 d Qo Te T 


R. W. AN JR. AN 
CHIEF PILOT 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES pu 


FOREWORD 
The F/TF-102A Production Flight Test Procedures are divided into three sections: 

Section I - Preflight Inspection consisting of all checks, inspections, and operations 
performed by the Flight Test Engineer prior to the 
release of the interceptor for flight from Convair 
San Diego. 

Section II - Functional Flight Test including all functional flight checks performed on 
taxi check, initial flight out of Convair San Diego, 
and subsequent flights. 

Section III - Radar Flight Test scheduled upon completion of the functional flight test in 
conjunction with a target aircraft. Radar Flight Test 
includes complete check of the fire control and arma- 
ment systems. Mechanical discrepancies may be 


carried forward from Section II but must be checked and 
cleared on the radar flights. 


Generally an aircraft shall have performed satisfactorily during Section I of the Production 
Flight Test Procedures before being released for Sections II and III. Minor discrepancies 
may be waived at the discretion of the pilot providing they are cleared before completion of 


the final section - Radar Flight Test. 


These procedures cover Sections II and Ш only. Section I is published separately. 


-Ш- 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION И- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO TF-102A) 


SECTION II 
FUNCTIONAL FLIGHT TEST 


I 
LOADING 


1 - Release: sign and note aircraft servicing, special limitations, and 
shortages. 


2 - Weight and Balance: check center of gravity (cg) limits 26.5% to 30.5% 
mean aerodynamic chord (mac). 


3 - Engineering Limitations: read and note limitations for this particular 
aircraft. 


Note: in addition to these items the preflight inspection form and engine-run 
sheet will be reviewed prior to acceptance of a "green" aircraft for ferry 
flight to Palmdale. The ferry pilot will retain a copy of all five (5) 
aforementioned forms and turn them in to the Palmdale Flight Dispatch 
upon arrival. 
II 
EXTERNAL CHECK 
1 - left-hand intake and boundary layer ducts clear 
2 - left-hand duct extension secure 
3 - left-hand electronic bay door secure 
4 - rocket jump angle vane for security and torque paint 


5 - left-hand static ports clear 


6 - radome condition and security 
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CONFIDENTIAL 


(SEE FINAL PAGE SECTION И РОК EXCEPTIONS APPLICABLE TO TF-102A) 


у - 


11 - 


12 - 


13 - 


14 - 


15 - 


16 - 


17 - 


18 - 


20 - 


22 - 


pitot mast and head secure, pitot cover removed, and static ports clear 
right-hand static ports clear 

right-hand electronic bay door secure 

nose wheel door and well area - no leaks, door seal, taxi light, circuit 
breakers, battery, dust curtains, microswitch, oleo inflation (should 
measure 5 inches between scissors axle bolt), tire inflation, tire condition, 
slippage marks, steering damper, and gear down lock pin removed 
right-hand intake and boundary layer ducts clear 

right-hand duct extension secure 

lower electronic door secure 

right-hand missile doors, hinges, and contour 

right-hand wing leading edge and wing fences 

ram air turbine compartment - primary and secondary fluid level - 
reservoir caps, primary and secondary accumulator pressure 750 pounds 
per square inch (psi), leakage, general condition, and security; foreign 
materials - (ram air turbine (RAT.) kit installed if required); ram air 
turbine turns freely (clockwise); rat. door will be closed by Inspector after 
leak check 

right-hand main gear well area, tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, rate 
gyros warm and turning (external power ON). All circuit breakers IN, 
strut extension between axle scissors bolt 5-5/8 inch. Static trailing wire 


grounded 


right-hand engine compartment - leaks - fire warning conduit, flight 
controls 


right wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


right-hand fillets for elevon rubbing 
vertical fin condition and drag chute installation 


rudder area for leakage 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO TF-102A) 


HI 


23 - 


24 - 


25 - 


26 - 


27 - 


28 - 


afterburner nozzles for closure and warpage 
afterburner flame holder and general condition of tail pipe 
left-hand fillets for elevon rub 


left wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


left-hand engine compartment - leaks, condition and security of all lines, 
Shelly unit pin (flush), and throttle linkage 


left-hand main gear well area - tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, pitch 
gyro warm and turning (external power ON), strut extension between axle 
scissors bolt 5-5/8 inch static trailing wire grounded, high pressure 
pneumatic system gage 3000 psi, 2200 psi, combustion starter selector 
switch for external air start and pre-charge missile bay doors (circuit 
breakers IN, depress switches and receive amber and green lights) 


left wing leading edge and wing fences 
left missile doors, hinges, and contour 
fuselage external canopy jettison lanyard cover for security 


oxygen filler cover on and secure 


BEFORE ENTERING COCKPIT 


wheel chocks in place 

bridle installed (ground run only) 

area clear (blast area and forward intake areas) 
fire truck standing by 


canopy hold safety bar installed 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT ТЕСТ р и 


(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO TF-102A} 
IV 


ON ENTERING COCKPIT 


1- while on ladder, check entire upper surface of aircraft for damage, loose 
plates, "©" intake ports and general condition 


2 - mechanical linkage from canopy to arm ejection seat for security and 
connections 


3 - canopy and windshield glass for damage, і.е., scratches, distortion, dis- 
coloration, delamination, etc. 


4 - initiator pins all removed 
5 - arm rests down and locked 
6 - right arm rest safety pin installed 
7 - canopy jettison handle in detent 
У 
PRE-START COCKPIT CHECK 
1- external AC and DC power applied 


2 - adjust rudder pedals and seat. Check pedals aligned and seat for excessive 
play (1/4-inch maximum) 


3 - fasten shoulder harness and lap belt: 
а - check inertia reel in locked and unlocked position 


b - check force required to open lap belt, should not be less than 5 pounds 
or more than 15 pounds 


4 - personal equipment leads fastened and checked, (oxygen hose, "а" connec- 
tion if applicable, radio lead, etc.) 


VI 
COCKPIT LEFT-RIGHT CHECK 
1 - left aft circuit breaker panel 


2 - spare lamp supply 


| 
| 
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(SEE FINAL PAGE SECTION I! FOR EXCEPTIONS APPLICABLE TO TF-102A) 


3- 


4 - 


5 - 


6 - 


11 - 


12 - 


шар сазе 
"G" suit control valve 
mask de-fog set as desired 
Fue! Control: 


a - tank selector - both tanks to ENGINE, selector knob must be pushed in 
slightly to turn; also check security of the knob 


b - boost pumps - check one at a time and leave the left forward pump ON 
to recharge the combustion starter fuel flask for next start 


c - push to test fuel quantity. If totalizer needle moves this indicates sys- 
tem working normal. If button is held the system 18 grounded and will 
indicate approximately 200 pounds below the empty mark 

d - check fuel quantity reading against actual fuel on board (total in gallons 
X fuel specific: weight = total pounds on gage reading) tolerance is 
2160 pounds and +4% of indicator reading. Fuel specific weight is 6.5 
pounds per gallon @59°F.) 

e - check left and right position readings for each No. 3 tank. (No. 3 tank 
capacity is 159 gallons of which 157 gallons are usable. То find the 
correct reading in pounds multiply 157 gallons by fuel specific weight. 
Tolerance is the sum of +160 pounds and +4% of indicator reading.) 

ARC-34 - OFF 

ram air turbine handle - IN 

throttle - OFF 

Speed brakes switch - NEUTRAL 


emergency fuel (turn ON and check for light on master warning panel). 
Return switch to NORMAL guard down 


Oxygen Equipment (MB-2 Regulator): 
а - check pressure (1800 pounds) 
b - check ON - OFF lever for freedom of movement. Set to ON 


с - set 100% or NORMAL 


ПЕРЕ 1:445534539342717:3531241:41433313443133321243197 145010 Ce EEE IPEEFEEEFPEPPEZT 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТҒ-102А) 
d - press to test EMERGENCY. Check for pressure flow 


e - check tear drop blinkers 


13 - landing gear control handle DOWN. Gear indicators down and locked. 
Press test button - warning light in handle should illuminate 


14 - Landing - Taxi Light Switch: 
а - check taxi light (ground man to check) 
b - check landing light (ground man to check) 
с - switch to neutral - (OFF) 
15 - lower left circuit breaker panel (all IN) 
16 - emergency gear extension handle IN. Safety clip installed - if applicable 
17 - Cabin Pressure Switch: 


а - check installation, should have to pull spring loaded switch out to place 
in RAM position 


b - turn switch to OFF position 
c - note that cabin altimeter reads approximately field elevation 
18 - drag chute handle IN 
19 - needle and ball (reads aircraft attitude) 
20 - clock set 
21 - altimeter set (field elevation) 
22 - rate of climb needle (reads zero) 


23 - MM-2 attitude indicator. (Check that adjust knob changes reference and 
turns freely.) 


24 - air-speed indicator (reads zero and index knob turns freely) 


25 - Omni course setting knob turns freely. (VHF Nav power switch OFF. 
Flags should be showing.) 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-1024) 


26 - Engine Instruments: 


27 - 


28 - 


29 - 


30 - 


31 - 


32 - 


33 - 


а - tachometer - zero - check limit markings 
(1) GREEN band - 9095-9895 
(2) RED mark - 102% 
b - exhaust temperature - zero - check limit markings 
(1) GREEN band - 470°-610° 
(2) RED mark at 660? and 670? 


с - ratiometer. Knob turns freely and index moves in the right direction. 
Check cruise and takeoff position 


а - hydraulic pressure gage: select primary and secondary. Red light 
should be illuminated, if not, check circuit breaker. Check limit 
markings 
(1) GREEN band - 2500 psi and 3000 psi 
(2) RED mark - 1000 psi and 3100 psi 


e - fuel flow - zero 


check fire warning and overheat circuit, FLASH in over-heat position. 
STEADY in fire position 


radar intensity controls 

turn IF gain control DOWN, fully counter-clockwise 
anti-clutter switch OUT 

storm lights - ON - check lights then turn OFF 


Note: with storm lights ON flight instrument and all warning lights will 
be at full brilliance. 


canopy lock handle OUT. (Light illuminated CANOPY UN-LOCK) 
Master Warning Panel: 


а - check TEST position, all positions should illuminate plus master 
warning light 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO ТЕ-1024) 


34 - 


35 - 


36 - 


37 - 


38 - 


39 - 


40 - 


Note: there are two light bulbs in each panel, if one is burned out 
only half the labeling will be readable. 


b - check RE-SET position 

check electrical panel: 

а - АС generator - OFF 

b - DC generator - OFF 

с - battery - OFF 

d - AC bus - Normal (guard down) 
е - master - Normal (guard down) 
check VHF Nav: 

а - power switch OFF 

b - selector knobs turn freely 

J-4 Compass Control: 

а - N on hemisphere selector 

b - set latitude dial (34° @ PMD and 33? @ SAN) 


с - select DG position and turn compass card by the SET + control. Turn 
off heading 10-40? 


4 - select mag and note that the compass card fast slaves to the approxi- 
mate aircraft heading 


check list (security and legibility) 


check Identification Friend or Foe (IFF) control for selection, installation, 
then to STANDBY 


check right circuit panel (all breakers IN) 
Armament Panel: 
а - arm switch SAFE - (guard down) 


b - arm selector SNAKE 
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(SEE FINAL PAGE SECTION Ii FOR EXCEPTIONS и ТО ТЕ-102А) 
-IGHT 
41 - Automatic КЖБАНКАЖК Control System (AT'CS) Control Panel: 


42 - 


43 - 


а - direct manual (yaw damper/turn coordinator} - OFF 
b - altitude hold - OFF 

с - AFCS - OFF 

d - AILAS - OFF 

Radar: 

а - elevation scan - NEUTRAL 

р - azimuth scan - BROAD 

с - power - OFF 

d - 30 mile search 


Center Pedestal: 


pitch damper - OFF 

trim вегуо - OFF 

Nesa - NORMAL (must pull to place OFF) 
temperature control - check auto and manual positions 
exterior lights - OFF 

anti-ice - OFF 

de-fog - OFF 

rain clear - OFF 

pitot heater - OFF 


АП light rheostats ON for approximately 15 minutes. Check for 
shorts, etc. (may be turned OFF during flight) 


make general quality check of cockpit (splitter screen, paint, glare 
shield, scope alignment, etc.) 
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(SEE FINAL PAGE SECTION П FOR EXCEPTIONS APPLICABLE TO TF-102A) 


VII 


PRE-START CHECK 


1- emergency fuel OFF (warning light OUT) 

2 - fuel selector (both tanks to ENGINE) 

3 - left and right forward pumps ON 

4 - master switch ON 

5 - battery switch ON - (to assure start if external DC power fails) 
6 - throttle - OFF 

7 - signal for external air to be turned ON 


Note: One start will be accomplished utilizing the aircraft's high pres- 
sure pneumatic system during Convair shakedown. 


Depress ignition button and hold. Move throttle outboard. When combustion 
starter fires, move throttle inboard and up to IDLE in one continuous motion. 
Continue holding ignition button until starter cuts out at approximately 30%. 
START may be aborted at any time by releasing ignition button and placing 
throttle in OFF position. 

Check: 

l- idle rpm 55-65% Мо 

2 - fuel flow 800 pph minimum 

3- TT7 340° maximum stabilized IDLE 

4 - oil pressure warning light - OUT 


5 - hydraulic pressures 3000 + 150 psi 
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Жж (SEE FINAL РАСЕ SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 
IX 


POST START CHECK 
l- signal for external starter air to be removed 
2 - AC generator switch - re-set and ON 
3 - DC generator switch - re-set and ON 
4 - signal for external electrical power to be removed 


Note: Check master warning panel. If AC or DC warning light 
illuminates, re-set generators. 


9 - Check electrical system as follows: 
a - place DC generator switch OFF. Check that master warning panel 
reads DC power failure. (If not, check external power removed). 
If warning lights remain illuminated, battery is connected. Generator 


switch back to ON position. 


place battery switch to OFF. If warning lights remain illuminated the 
DC generator is operating. 


Note: If at any time all DC power is lost the armament system must 
be recharged. 


с - AC generator switch OFF. Master warning panel should read АС 
POWER FAILURE. (I not, check external power removed). 


d - place АС bus switch to EMERGENCY. Check voltmeter selector. 
Should read 103-140 volts on all phases except 26 volts which should 
read 26 volts. Note boost pump lights ON. (Non-essential bus). 

e - AC generator switch to ON. Then turn AC bus switch to NORMAL. 
(Check AC warning light OUT). Check all phases, should read 115 


volts +3 on all phases, 26 volts position should read 26 volts. 


6 - electronic cooling light, OUT. (If not OUT advance throttle slightly and 
return to idle, light should go out). 


T - Radar to STANDBY or ON 


Ж 8- АВС-34 ОМ 
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(SEE FINAL PAGE SECTION І! FOR EXCEPTIONS APPLICABLE ТО TF-1024) 


9 - boost pumps ON individually and note AC voltage. (Aft pumps first and note 
lights OUT). 


10 - Flight Control Checks: 


a- 


b - 


move rudder pedals full throw and check for binding, pedal force, 
correct rudder travel, and centering 


deflect ailerons fully (7^) both directions and check correct travel, 
centering, and the following forces: 


(1) break-out force (2 pounds +1/2 maximum) 
(2) 5? stop (force is 13 pounds + 1 1/2) 
(3) 7° stop (8 pounds increase in force) 


deflect elevons fully both directions (up 25°, down 8°) and check correct 
travel, centering, and the following forces: 


(1) break-out force (2 pounds +1/2 maximum) 


(2) up and down stops (force under static conditions is approximately 
40 pounds +4 up and 12 pounds =3 down) 


Note: Control break-out forces check. Ву use of fish scale 
check the force necessary to start control movement. It 
will be necessary to station a man at the elevon to signal 
when movement is started. 


11- Hydraulic Check: 


а - 


select primary system on the gage and from neutral move the stick full 
forward, full aft, and back to neutral, in one continuous motion. The 
pressure should not fall below 1200 psi and hydraulic warning light 
Should not illuminate. 


select secondary system and check the same as above, except the 
pressure should not fall below 1000 psi. 


engage trim-servo; operate speed brakes through two complete cycles 
and check gage for normal fluctuation, trim servo tie in and restrictor 


action. 


during all stick movements the hydraulic pressure should stabilize 
at 3000 pounds +150 pounds within two seconds after control movement 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A) 


is stopped. (Recovery rate is the most important check of the 
hydraulic systems). 


12 - Damper Check: 
turn 
a - engage manual mode (yaw damper and coordinator) 
b - engage pitch damper 
с - engage trim servo 
d - repeat controls full throw check 


Note: Rapid latera] movements of stick may induce rudder kicks. 
This condition normal during ground checks only. 


е - press Emergency Direct Manual on right-hand grip. Manual mode, 
pitch damper, and trim servo should disengage. 


13 - Trim Rate Checks: 


а - rudder: authority is 7 1/2? Land В. Rate is 1.5?/second or total 
throw (15°) in 10 +4 seconds. 


b - aileron: authority is 3° up or down. Rate is . 67 second or total throw 
(69) in 10 +4 seconds. 


c - elevator: authority is 2?down and 9? up. Rate is 1.17 second or total 
throw (11°) in 10 +4 seconds. 


14 - Take-Off Trim 


Check from maximum deflection each way for dead spots, i.e., right 
aileron, forward elevator and right rudder. Surfaces should center in 
the following order: aileron, elevator, rudder, and take-off trim light 
should illuminate. Take-off trim limits are elevator 5? up +1/2°, rudder 
0? +1/2°, and ailerons equal. Visual reference to these surfaces may vary 
due to manufacturing tolerances within the elevon and wing tip installation. 


Flight 
15 - Automatic ЖЕ Йу Control System (AFCS) Check: 


Note: AFCS may be ground checked and operated in flight with radar in 
STANDBY or ON. 


a - fast erect radar horizon upon completion of 4 1/2 minute warmup 
cycle. 
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dp (SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


b- 


j - 


engage manual mode, pitch damper, and AFCS in this order. 
Note: Engage AFCS with momentary interrupt switch depressed. 


release MI, check AFCS remains ON, controls remain stable, and 
that lockout valves engage after 1 1/4 second time delay. 


depress MI and move controls laterally and longitudinally. Control 
movement should be normal and AFCS will disengage during lateral 
movement as ailerons reach limit switch at approximately 3° left and 
right. 


beep trim laterally left and right. AFCS and pitch damper will dis- 
engage as ailerons reach limit switches at approximately 3° left and 
right. Pitch damper may not disengage due to collapse of lockout 
valves causing premature AFCS disengagement via lockout switches. 
Premature disengagement is not considered a discrepancy as long as 
3° aileron movement is not exceeded. 


reengage AFCS and beep trim longitudinally. Trim will be normal 
through full trim authority and AFCS will remain ON. Stick will 
continue to move approximately 1.5 seconds after release of beep 
button due to smoothing circuitry. Trim follow-up may also be 
checked at this time by turning AFCS switch OFF. گا‎ trim follow-up 
is satisfactory, controls will hold the beeped trim position. А slight 
stick transient is allowable (0.4? maximum). По not beep trim beyond 
normal trim limits. 


manually over-power AFCS by moving controls laterally and again 
AFCS and pitch damper should disengage up on reaching aileron limit 
switches (10-15 pounds stick force). Pitch damper may again not 
disengage due to reasons explained in step e - above. 


Note: Abrupt up elevator should disengage AFCS and abrupt down 
elevator may or may not disengage AFCS. This is a by- 
product of low force lockouts and lockout switches. Such dis- 
engagement is not necessary for protection of the aircraft 
since the pitch "С" limiter provides this safety feature. 


reengage AFCS. Hit EMERGENCY DISCONNECT on stick. This 
should disengage manual mode, pitch damper, trim servo, and AFCS. 


re-set take-off trim, check elevons visually. 


16 - Nesa Control: NORMAL, note that glass warms and that no excessive 


distortion, discoloration, delamination, and/or cracks appear. 
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X 


17 - 


18 - 


19 - 


20 - 


21 - 


22 - 


TAXI CHECK 


Anti-Ice: расе switchin the MANUAL position at stabilized idle and note rpm 
drop. Place switch directly to AUTO and note that the rpm recovers. The 
master warning panel light should be OFF in manual and auto positions. Do 
not attempt flight if engine rpm cannot be regained with switch in OFF 
position. While making this check no glycol flow should be noted as this 1$ 
rendered inoperative by main gear door close switch. 


mask de-fog: set at approximately 12 o'clock for pressure suit flight 
Radar Pre-flight check. (See Section III). 


ARC-34: make radio check on channel 10 and obtain mean ratiometer 
setting 


ratiometer: set ratiometer (T. O. window). 


Canopy: signal for the ground crew to remove canopy hold fixture and 
perform the following: 


а - depress canopy hold button and check counter balance. The force 
required to move the canopy up or down should not exceed 15 pounds. 


b - release button with the canopy in an intermediate position and note that 
the canopy will hold. (If taxi hold position is inoperative, have crew 
chief check external release button on upper left duct). 


c - close canopy and allow canopy to cinch down - the force required to 
initiate cinch down action should not exceed 15 pounds. Canopy should 
cinch down in approximately 4 seconds from 2 inches to 6 inches above 
longeron 


d - push lock handle in - the canopy locks should not bind on the rollers, 
the handle should move freely, and the light should extinguish. 


e - pull canopy handle out and note that cinch down pressure is relieved 
and that canopy will open freely 


f - taxi with canopy as desired 


During taxi electronic cooling will cease above 75% Мо rpm and a noise level 
change will be noted. 
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1- Nose Wheel Steering: 


a - check directional control and centering by depressing Nose Wheel 
Steering (NWS) button and operating rudders left and right. 


Note: Turning of nose wheel by steering button is limited to 50? 
left or right of center, at which point nose wheel is in free 
wheeling, and operation of the NWS switch is overridden 
by braking action. Braking action must be applied to bring 
the nose back to the 50° range, while at the same time 
holding the NWS switch depressed, in order to regain power 
steering. 


2 - Brakes: 


make functional check of the brakes for pedal force, uneven response, 
and drag 


3 - Nose Wheel Strut: 
Should not bottom during normal brake application 
XI 
TAKE-OFF CHECK 
1- Emergency Fuel System: 
a - with engine at idle, select fuel control switchto EMERGENCY. The 
emergency fuel ON light should illuminate, and fuel flow should read 
750 to 1050 pph. 
b - advance throttle to full military power and check fuel flow, Minimum 
is 6400 pph at San Diego (sea level) and 6000 pph at Palmdale (elev. 
2550 !). 


Note: TT; below 640°. 


c - retard throttle to 80% No rpm andreselect NORMAL fuel system. (Note 
emergency fuel warning light OUT). 


2- Power Check: 


a - advance throttle to military power noting any binding or restriction 
in throttle movement 
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b - check ratiometer against calculated value. (May take 30 seconds to 
peak). 


Note: If this reading is questionable, stabilize engine at full 
military for 3 minutes and re-check. 


с - check М, rpm. (Мах. 10275) 
d - check that brakes hold in full military power 
e - check fuel flow (6000 min. ) 


f - check exhaust gas temperature. 670? maximum on acceleration and 
640° maximum stabilized 


XII 
TAKE-OFF 
| 1 - engage nose wheel steering button 
(С, 2 - release brakes and assure NWS is engaged 
| 3 - light afterburner by moving power lever outboard. If exhaust nozzle fails 
| to open when afterburning starts there will be a rapid rise in temperature 
and loss of approximately 4% in rpm. If evidence of either of these 
conditions exists terminate afterburning immediately by moving power 
lever inboard 
| 
| 4 - check fuel flow, TTz, and Мо rpm during initial takeoff roll 
5 - raise gear when safely airborne and check indicators for UP indication 
| XIII 
CLIMB 


l- continue afterburning climb maintaining airspeed below 300 knots indicated 
air speed (IAS) on green airplanes; keep close surveillance on all engine 
| instruments and be prepared to select the emergency fuel system if a drop 
in № rpm and fuel flow is indicated 


2 - during climb-out trim aircraft in pitch only, then at 300 knots IAS release 
C stick and note lateral roll-off and/or directional trim shift; if lateral 
roll-off exceeds 30? per second or directional trim shift exceeds 1/2 ball 
width record the amount and direction as a flight squawk 
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3 - shutoff afterburner by moving the throttle inboard; check ratiometer to 
determine if nozzle closed 


4 - relight afterburner by moving the throttle outboard; check time to light 
(2 seconds maximum) and engine instruments to determine if nozzle 
opened 


5 - retard throttle to aft stop in afterburning range; check continuance of 
afterburning in power range; (min. 2% № грт) 


ХУ 
GEAR WARNING LIGHT 


Note: The landing gear warning system has 3 switches incorporated to 
illuminate the warning light under all landing situations in the event 
the landing gear is not in the down and locked position. One micro- 
switch is located at the military stop on the power quadrant, one 
meletron switch is actuated by air-speed and one meletron switch 
is actuated by altitude. 


С, 1- moving the power lever to full military will put out the light, as will 
increasing the airspeed above 321 knots or altitude above 13,500 feet 
+1000 feet, or at any time the gear is down and locked 


2 - during descent the light will come on at 10,000 feet +500 feet if the air- 
speed is below 250 +15 knots, providing the throttle is aft of the military 
stop 


XV 

COCKPIT PRESSURIZATION (Level Off 15,000 feet) 
1- check cockpit altimeter should read 10,000 feet +320 feet 
2 - check for fumes in cockpit 


3- select OFF. (Pressure should bleed slowly to approximately 12,000 feet) 
with no in-flow to the cockpit). 


4 - select RAM; the dump valve should operate; some ram pressure will be 
noted depending on airspeed. The cabin altimeter will read approximately 
13,500. If suspected that the cabin dump valve did not operate, re- 
C, pressurize, select switch straight to RAM and pressure should dump 
ыг immediately. 
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5 - re-select PRESS and note that the cabin altimeter returns to 10,000 feet 
+ 320 feet within 45 seconds 


XVI 
COCKPIT TEMPERATURE CONTROL 
1 - select AUTO-HOT and note temperature change (this may require 3 minutes) 


2- select AUTO-COLD, note that inflow air cools (this may also require 3 
minutes) 


3- select MANUAL-HOT, the temperature change should be apparent within 
approximately 30 seconds 


4 - select MANUAL-COLD (cool air should be felt almost immediately) 
5 - select comfortable level 


Note: The rheostat knob must be held in the detent position for MANUAL 
HOT and COLD. 


XVI 
SPEED BRAKES 


l- operate speed brakes through a complete cycle; note that the opening and 
closing is symmetrical 


2 - check pitch response; pitch up will be noted on extension and slight pitch 
down on retraction if restrictors installed 


3- re-check with trim servo ON; this should compensate for pitch changes 
XVIII 
LANDING GEAR 
1- cycle gear at 240 knots IAS; gear should extend and lock in 6 + 1 seconds 
2 - observe secondary hydraulic system, aircraft response, and noise level 
3- at least once during shakedown, the gear should be retracted by the 
EMERGENCY RETRACT BUTTON; depress the button with the gear handle 
in the down position and the gear should retract in 6 += 1 second. The red 


light will remain on in the gear handle; regain control of the normal sys- 
tem by placing the gear handle in the UP position 
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Note: The EMERGENCY RETRACT BUTTON does not have to be held in 
for gear retraction when airborne. 


XIX 
TRIM 

1- check rudder trim, left and right 

2 - aileron trim, left and right 

3 - elevator trim, nose up and down 

4 - actuate takeoff trim-button; there should be no aircraft response 
XX 


CLIMB TO 26,500 FEET CHECK 
1 - time turns: check turn and bank indicator during climb; hold 1 needle-width 
turn; aircraft should turn 45° in 30 seconds (+5 seconds); check both left 
and right 


2 - check airspeed indicator against Mach indicator; when climbing through 
22,500 feet at 300 knots IAS, Mach indicator should read .68 + .01. 


Note: This is only an instrument check as the Mach meter and the air- 
speed both obtain information from the same source. 


XXI 
LEVEL AT 26,500 FEET ALTITUDE CHECK 


1 - Cabin Altimeter: should read 10,000 feet (+320 feet) at full differential 
pressure (5.0 20.1 psi) 


2 - Electrical Check: check a-c voltages; all phases should read 115 (23) volts, 
except 26 volts which should read 26V; check d-c power by testing any 
warning light. 


3 - Emergency Fuel System: 


a - at 80% No rpm, switch to the EMERGENCY fuel system; advance 
throttle to full military; check Ng rpm, fuel flow and TT; 
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b - cycle afterburner, check re-light, aft stop for blowout, and after- 
burner range (2% Мо rpm) 


с - retard throttle to 80% No rpm, re-select the NORMAL system 
XXII 
CLIMB TO 35,000 FEET ALTITUDE AND ESTABLISH LEVEL FLIGHT 
1- trim aircraft hands off to 0.8 Mach 
2 - engage manual mode; check engage transient. (1/4 ball maximum) 
3 - manual mode OFF; check dis-engage transient 
4 - push rudder and note natural aircraft damping 


5 - manual mode ON; push rudder as above and note damping to be approxi- 
mately dead beat 


6 - engage pitch damper; check for engage transient; (any pitch transient is 
є unacceptable) 


7 - pitch damper ОҒЕ; check disengage transient 
8 - induce pitch oscillation and note natural damping 


9 - pitch damper ON; induce pitch oscillation and note damping to be approxi- 
mately dead beat 


XXIII 
VMAX LEVEL AT 35,000 FEET 
Check the following: 
]- Manual Mode: 
a - engage manual mode 
b - accelerate to Vmax level; this will normally be approximately 
1.16 Mach at standard temperature (-55°C at 35,000 feet). For 


each degree off standard add or subtract .005 Mach. 


c - check that all short period oscillations are damped through entire 
Speed range 


21 
CONFIDENTIAL 


F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST p и 


ӨР (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО TF-1024; 


CONFIDENTIAL 


Note: Aileron forces should be equal to those of lower speeds. 
Elevator and rudder forces should increase. 


2 - Trim: 


а - 


during acceleration note lateral or directional trim changes; directional 
trim changes displacing more than 1/2 ball are unacceptable; lateral 
roll-off that requires aileron re-trimming in such an amount as to 
reduce level Vmax is unacceptable; if either of these conditions exist 
repeat check in direct manual mode 


Note: In direct manual mode lateral/directional short period 
oscillations will persist during acceleration or deceleration 
through 0.9 Mach to 1.1 Mach; a loss of elevon effectivity 
will be noted at approximately 0.92 Mach with trim servo 
OFF causing tuck down during acceleration and pitch up 
during deceleration. 


if any unacceptable engage transients or trim changes exist as stated 
above, then prior to landing, trim aircraft hands off level, 300 knots 
IAS at 10,000 feet altitude; do not retrim for remainder of flight; 
advise maintenance crews of this set trim condition before leaving 
aircraft 


3 - Trim Servo: 


а - 


b - 


XXIV 


AFCS CHECK 


Note: 


check that during acceleration trim servo induces a nose-up trim from 
0.8 to 1.3 Mach | 


check that during deceleration trim servo action is nose-down 


Note: The normal trim should always be operational and over-ride 
the trim servo when engaged. 


As of this writing only heading hold and roll hold modes are 
operational. 


1 - airborne engagement of AFCS is the same as the ground procedure; how- 
ever, it is recommended that the aircraft be in trimmed straight and level 


flight with the radar horizon properly erected to wings level +3° prior to 
engagement 


/ 
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2 - upon releasing MI switch aircraft should hold attitude corre- 
sponding to radar horizon; aircraft response should be stable; a 1 1/4 
second delay will be noted after releasing MI before AFCS engages 


3 - depress MI and fly to various attitudes, release MI, note 1 1/4 
time delay, and aircraft stability in new attitude 


Note: Roll hold will not be operational for angles of bank less than 5° or 
more than 71°. Attitude should be established prior to release of 
MI. AFCS will not engage at pitch angles in excess of 77°, 


4 - a check of heading hold may be made by establishing a desired heading; the 
aircraft should maintain this heading under stable conditions and within 
the allowable limits of the J-4 compass; heading hold should be checked in 
both MAG and DG position of the J-4 compass 


5 - speed and altitude changes should not adversely effect AFCS operation; do 
not exceed 480 knots IAS below 12,000 feet with AFCS engaged 


6 - check longitudinal beep trim for correct aircraft response and trim follow- 
up 


Ç 7 - check lateral beep trim for correct aircraft response; a,3 second delay will 
ensue upon release of the trim button within either heading hold or roll 
hold; a 1 1/4 second delay will ensue when trimming from one mode to 
another 


8 - the recommended procedure for checking the pitch G limiter is to depress 
MI and enter a wind-up turn at approximately 450 knots IAS; AFCS 
Should disengage at a positive 4. 5 G's or a negative 1. 5 G; however, due 
to accelerometer error, and varied pilot technique a tolerance of +1 G 
will be acceptable; check AFCS switch OFF and that lockout valves have 
released 


XXV 
CLIMB TO 45,000 FEET 
l- check No rpm 


2 - check exhaust gas temperature (660° maximum above 35,000 feet, 670° 
for 2 minutes on acceleration) 


3 - check cabin altimeter at 40,000 feet; should read 16,000 feet 21,000 feet 


4 - check partial afterburner power 
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XXVI 


LEVEL AT 45,000 FEET ALTITUDE CHECK 


XXVIII 


1 - 


ے2 


engage manual mode 


accelerate to Vmax level; (this will normally be approximately 1.1 Mach 
at standard temperature (-55° C.) 


check Мо rpm; (due to temperature Мо rpm will drop approximately 2%) 


check exhaust gas temperature; (660% maximum continuous, 670? allowable 
for 2 minutes on acceleration) 


check aircraft trim and flight controls 


trim servo OFF 

manual mode engaged and Pitch Damper engaged 

obtain Vmax level at 45,000 feet or above 

dive to Vne of Mach 1.5 or 655 knots IAS, whichever occurs first 
check noise level at Vne 

check stability and control 

check anti-G suit equipment in dive recovery 


reduce power to military, extend speed brakes, and check aircraft 
response in slowing to subsonic speed 


Note: Do not exceed 5, 6 G in symmetrical pull-out or 4.0 G in an 
asymmetrical pull-out. Zero G is limited to 3 seconds. 


HIGH ALTITUDE CHECK 


= 


Once during shakedown processing the aircraft will ђе flown in-excess of 
50,000 feet for the following checks: 
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l- 


E (SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE ТО TF-102A) 


engine performance 
afterburner blowout 
radar operation 
cabin pressurization 


Note: The MC-1 partial pressure suit will be worn for all flights above 
45,000 feet. 


| ESTABLISH DESCENT 


ROLL 


1 - 


2 = 


3- 


check Nesa effectivity; distortion and discolorization not excessive 


check canopy de-fog ON; air should blow out canopy upper center de-fog 
outlets; cockpit noise level will increase slightly 


at 35,000 feet retard throttle rapidly to stabilized idle, then advance 
rapidly to full military; if compressor stall occurs, use the following 
procedure: 


а - throttle - IDLE 
b - reduce to subsonic speed and decrease altitude 


c - if stall continues and engine starts to over-temperature, throttle - 
OFF; make a normal air start 


perform aileron rolls left and right; check for aileron centering and normal 
aircraft response; roll rate is unrestricted above 20,000 feet and restricted 
1/2 (3.5?) aileron throw below 20,000 feet in excess of 450 knots IAS 


Note: Do not perform maximum deflection aileron rolls between 0.88 
Mach and 1.0 Mach without operative stability augmentation. 
Radar should be in standby position during maneuvers. This 
condition prevents gyro damage and maintains the antenna in a 
rigid position. 
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а 
LOW ALTITUDE SPEED RUN 
1- attain 0.95 Mach maximum between 5,000 feet and 10,000 feet ађоуе terrain 
2 - check stability augmentation performance 
| 3 - check aircraft trim 
4 - check flight controls for centering, forces, and response 
XXXI 


| АВС-34 RADIO 


1- while in Пієбі check communications on several channels through the 
frequency range of the set: (225.0 to 339.9 тс) 


2 - check operation for receiver squelch; the squelch should function to keep 
receivers quiet except during reception of signals above the preset level 


check for presence of sidetone in the headsets 
| XXXIII 
IFF CHECK 
1 - select Channel 12 (364.2) "Duly" or "Swanee" and check operation оп all modes 
XXXIV 
ARN-12 MARKER BEACON RECEIVER 
1- check operation of the marker beacon receiving set as aircraft is flown at 
1,000 feet and 25,000 feet over a fan-type marker of САА instrument 
landing markers 
2 - check at outer and inner markers during ILS approach 
XXXV 
ARN-14 OMNI-DIRECTIONAL RANGE SYSTEM 
ЧЕ 1- General communication, omni-directional range signals and course indi- 


cator should constantly indicate direction of omni-range station [rom air- 
craft, as measured from magnetic North. The compass card, controlled 
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by the remote indicating magnetic compass, should rotate so that magnetic 
heading of aircraft is indicated against reference marker at top of indi- 
cator face. Vertical pointer of the course indicator should indicate lateral 
positional deviation from the selected omnirange station. Warning flag 
should prevent false on-course indications by obscuring part of center- 
pointing vertical needle of course indicator when airborne equipment is 
not receiving the proper omnirange signal. Complete operational check as 
follows: 


& - turn on VHF NAV system and set VHF frequency selector to 112.2 
b - check for station identification 


с - the vertical pointer of the course indicator should give "on-course", 
"Ífly-left'" or "fly-right" indications 


d - check volume control and set at desired level 


e - establish a known inbound heading to station by varying aircraft head- 
ing so that the No. 2 needle on RMI falls under top indice 


f - hold above heading and set same heading on OMNI indicator with course 
indicator knob; the OMNI needle should be centered and the RMI read- 
ing should equal ID249 window reading +2 degrees (no wind condition) 


g - establish drift correction, if necessary, and cross-check that OMNI 
deviation needle reading corresponds to RMI card needle reading 
+2°; check that OMNI needle deflection is correct directionally 

h - when flying over station check that RMI No. 2 needle swings 180? апа 


that the TO- FROM indication is correct; also, check for right or left 
deflection on OMNI needle 


Note: When crossing over station, the OMNI flag may flicker in 
and out; this condition is normal. 


XXXVI 
J-4 COMPASS CHECK 
1- check in Mag and DG positions on a known heading (+2°) 


2 - check in Mag and DG positions that when aircraft turns, compass card 
rotates freely and in proper direction; check in both directions 
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XXXVII 


MAGNETIC (STANDBY) COMPASS 


XXXVII 


1 - 


#19 of 7-4 cardinal headings 


LOCALIZER AND GLIDE PATH (ARN-18) OPERATION 


XXXIX 


1 = 


2 = 


these functions will be checked on the Palmdale ILS facilities 


trim airplane in level flight at 1,500 feet above terrain and at an IAS of 
220-240 knots 


Note: Extend landing gear at outer marker. 
set VHF frequency selector to 109.1 


the leg of the ILS shall be approached from approximately 8 to 14 miles out 
at an 89° angle or less 


when the localizer (vertical) needle on the course indicator starts to move 
from the stop, make a 35? bank into the localizer beam and assume proper 
heading; at this time, glide path needle will be riding at top of indicator; 
when approaching the outer marker the glide path needle should start 
moving toward center of indicator and be approximately centered at outer 
marker 


check aircraft altitude at outer (approximately 3,900 feet @PMD) and 
middle (approximately 2,800 feet @PMD) marker; also, check for align- 
ment on runway 


with glide path needle centered, maintain the proper course and follow 
glide path 


the landing approach should be discontinued at 200 feet above terrain 
minimum altitude 


EMERGENCY GEAR DROP 


l- 


this check, if satisfactory, need only be made once during company shake- 
down; this check to be conducted only Н the normal extension and retrac- 
tion of the landing gear was satisfactory; the following procedure will be 
used: 
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a - normal gear handle UP 


b - pull emergency gear handle and note that clip, if applicable, holds 
handle out 


c - gear extends and locks within 15 seconds 
4 - when gear is down and locked place normal handle in the down position 


Note: (1) when gear is dropped by emergency, the nose wheel 
Steering is inoperative 


(2) should the gear not extend and lock, the following should 
be used: 


(а) normal handle UP 

(b) push in emergency gear handle 

(c) allow 1 1/2 minutes for the air to bleed off; the gear 
will not retract immediately but will try to retract 
5 or 6 times before they will indicate UP and locked 

(d) after gear is UP and locked, lower gear by the 
normal hydraulic system; if the gear still does not 
indicate down and locked; pull the emergency gear 
handle; have a visual check made by the tower or 
other aircraft; alert emergency crews via tower and 


land 


(e) if after landing the gear still indicates unsafe, stop 
on the runway and have landing gear pins installed 


XL 
RAM AIR TURBINE CHECK 
1- select PRIMARY hydraulic gage 
2 - extend RAT during landing pattern; (maximum extension 345 knots) 


3 - check that under no control movement the gage readings are above the 


following: 
(1) 200 knots ~ 2450 pounds 
(2) 180 knots - 1800 pounds 
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XLI 


LANDING 


че 


XLII 


(3) 160 knots - 1350 pounds 


(4) 140 knots - 1000 pounds 


if gear is to be extended by emergency system, it is recommended that а 
simulated flame-out pattern be flown to allow more time for gear drop and 
RAT check 

after touch-down check the following: 

& - deploy drag chute; (maximum deployment time - 4 seconds) 

b - check jettisoning operation when clear of the runway 

c - with speed brake switch IN, re-pull handle noting the secondary 


hydraulic system gage, the brakes should open; with handle pulled, 
operate speed brake switch; speed brakes should remain OPEN 


POST LANDING CHECK 


1- 


Engine: if an engine re-check is required, obtain Palmdale Tower permis- 
sion to stop on taxi strip for run-up 


Operate trigger salvo. There should be no door action due to nose wheel 
door microswitch which prevents firing when door is in open position 


boost pumps OFF 

VHF NAV - OFF 

radar OFF 

pressure - OFF 

canopy OPEN, if desired; maximum speed 50 knots 


master switch OFF; check that all electrical power is OFF the aircraft; 
turn back ON and re-set AC and DC generators 
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XLIII 


SHUTDOWN 


9- 


Fuel System: 


а - low level warning: at least once during company shakedown this sys- 
tem should be checked by running both No. 3 tanks down to low level 
indication; the warning lights should illuminate at 570 pounds +160 
pounds and +4% of indicator reading 


b - left and right tank operation: select left and right tank position and 
note normal engine operatlon and that fuel level in No. 3 tank on 
selected side drops; it is necessary to have fuel in No. 3 tanks left and 
right only in order to detect drop in No. 3 tank level 


c - flow divider: select No. 3 tanks left and right; maximum differential 
in readings will be 300 pounds unless afterburner use was above 
average during the flight 


d - fuel quantity: select No. 3 tanks left and right; the total of those two 
readings should be within 160 pounds and +4% of indicator total read- 
ing 


Note: If the fuel quantity indications are questionable, check on 
actual amount of fuel required for reservicing the aircraft. 


with external power applied and ground crew positioned, retard throttle 
OFF, monitor shutdown, check fuel flow zero, normal engine deceleration, 
and по rise in ТТ” 


Note: Engine cool-down period is 5 minutes. This time should have 
elapsed by the time aircraft is in the chocks. 


operate speed brakes; this will bleed the secondary hydraulic system below 
800 psi prior to the primary system and give a reliable check on the 
hydraulic warning flasher unit 


work controls to work primary system below 800 psi; check hydraulic 
warning light goes steady at approximately 800 pounds 


speed brakes closed; hydraulic pressure zero; rpm zero; extend, rotate, 
and pull drag chute handle approximately 1/2 inch.to check that pneumatic 
system will open speed brakes; push drag chute handle IN 


turn fuel selector OFF 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


6 - 


7۷ 


POST FLIGHT 


1 - 


install seat pim 
disconnect personal leads and insure lap belt pin is clear 
check to see canopy fixture is installed prior to leaving aircraft 


make short visual check of aircraft for leaks, pressure readings, etc. 


Short Post Flight Briefing to Crew Chief for fuel, engine, hydraulics, 
gear, flight controls, and pneumatic discrepancies; this short briefing is 
necessary and important for proper ground disposition of the aircraft. 


Post Flight Meeting with Foreman and Liaison Engineers for further dis- 
cussion and elaboration on flight discrepancies. 


Complete Convair Form 1860 in triplicate. 


No. 2 copy to Inspection; No. 3 copy to Shop; return original copy to 
Production Flight Office (Flight Dispatch). 


Complete aircraft folder. 
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(SEE FINAL PAGE SECTION Il FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


THE PRODUCTION FLIGHT TEST PROCEDURES AND SPECIFICATIONS FOR THE F-102A 
APPLY TO THE TF-102A WITH THE FOLLOWING EXCEPTIONS: 


LOADING 

1- Weight and Balance: og limits 26.4% to 27.5% mac. 

2 - Note limitations and engineering shortages. 
EXTERNAL CHECK 

1- check side slip transducer probe for alignment and security. 
POST START CHECK 


Canopy: signal for the ground crew to remove canopy hold fixture and perform 
the following: 


а - rotate canopy latch handle counter-clockwise to vertical position 
and check counterbalance 


b - rotate canopy latch handle clockwise to horizontal with canopy in 
an intermediate position and note canopy will hold 


c - rotate canopy latch handle to vertical and close canopy; push in 
handle and note cinchdown during initial travel 


d - push latch handle full in; the canopy locks should not bind, both 
lock over-center indicators aligned, and canopy unlock light 
extinguished 


e - pull canopy handle out (approximately 8 inches) and note latches 
disengage and cinch-down is relieved 


f - taxi with canopy as desired 


Note: Do not taxi with the canopy open unless canopy latch is in lock 
(horizontal) position. 


IN-FLIGHT CHECKS 


1- all switches and controls will be functionally checked from both sides 
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note canopy buffet between 0.82 Mach and 0.87 Mach. Buffet will in- 
crease with higher angles of attack, ЖИВЕ altitudes, and accelerated 
maneuvers lower 

Vmax level at 35,000 feet will be approximately 0.92 Mach 

УМЕ Dive speed is 510 knots IAS or 1. 3 Mach, whichever occurs first 
altitude specification is 48,500 feet 


maximum differential between airspeed indicates at 300 knots IAS is 
+5 knots 


maximum differential between J-2 Compasses is =2° 


maximum differential for altimeters is +175 feet at 10,000 feet indicated 
altitude 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION I-RADAR FLIGHT TEST цай... 


SECTION III 


RADAR FLIGHT TEST 


SPECIFICATION CONFORMANCE 


The following outlines MG-3 Radar Test Procedures which are conducted in a manner to af- 
ford compliance with Test Specification ZN-8-004 and ZN-8-005 as amended by AMC letter 
МСРНЕС (RDZ-1SFG/2-6) dated 11 August 1955. 


I 


BEFORE START WITH POWER APPLIED TO AIRCRAFT 


10 - 


armament switch to SAFE 

salvo selector switch to SNAKE 

elevation control to DETENT 

azimuth scan control to B 

radar power switch to OFF 

radar mode switch 

а - check Jight in 30 mile and 6 mile position 

b - check for по light in the ground map and beacon positions 
с - return switch to 30 mile position 

intensity controls left and right turn to mid position 

IF gain control full down (counter clockwise) 

radar hand control; check locked position; unlock hand control 


elevation roll switch to DETENT 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST т 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO TF-102A) 
11- check electronic cooling light ON 


Note: Forward instrument panel lights rheostat must be turned clockwise to 
illuminate the 6 mile and 30 mile mode lights. 


П 

AFTER ENGINE START 
1- АС power check 115 + 3 volts 
2 - electronic cooling light OFF 
3 - radar power switch ON 


4 - gtart clock: no presentation for 30 seconds, then the artificial horizon and 
the range sweep race will appear; the range sweep trace will sweep 


9 - depress and holó the action switch on the hand control; adjust right 
intensity conti Jl counter clockwise until the range sweep trace disappears; 
then turn the RT intensity control clockwise until the range sweep trace 
is barely visible; while still holding the action switch, press the return 
to search button; release the action switch; release the return search button 


6 - turn IF gain control full up (clockwise) 


7 - check the delay timer: 3 minutes, 15 seconds to 4 minutes, 40 seconds 
for main bang and ground clutter to appear on the scope 


8 ~ adjust left intensity control until the artificial horizon is at a comfortable 
level; hold horizon knob IN if necessary to erect the horizon, (+ 10 
degrees 90 seconds maximum); center the artificial horizon by rotating 
the horizon centering knob 


9 - depress action switch and place range gate marker on main bang; check 
that attack display appears momentarily then goes to break away signal 


Warning: If electronic cooling light does not go out do not turn on radar: 
abort the flight. 
If electronic warning light illuminates: turn radar off and abort 
the flight. 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST р uu 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


III 


IN FLIGHT 


1 - 


2 - 


о 


check АС voltage 115 = 3 volts 


rotate artificial horizon centering knob full clockwise and counter clockwise; 
check that the artificial horizon has approximately 2 inches of travel and 
that it passes through the center position of the scope; re-center the horizon 


set the azimuth scan switch successively to "Г." "C" "В" and "В"; check 
that the range sweep trace paints corresponding areas on the scope 


"L" 65°L to 10°R 
"C" 35°L to 35°В 
"В" 65°L to 7 
"В" 10°L to 65°R 


Reset azimuth scan switch to "В" 

vary elevation scan control up and down; ground echoes should appear at 
the lower antenna angles, and disappear at the higher antenna angles; 
return el-scan control to detent 


30 mile mode - check that the 30 mile marking is illuminated 


a - unlock hand control -- press the action switch; observe that the range 
gate marker appears on the range sweep trace at 7-1/2 miles 


b - move the hand control forward and backward; check that the range 
gate marker moves from the 15 mile position down to the main bang 


c - move the hand control so that the range gatemarker coincides with 
the altitude mark or the main bang; note that attack display appears 
on the scope 


Warning: Do not attempt this with AFCS engaged. 


d - while holding the action switch, move the hand control from side to 
side, and check that the range sweep trace follows the hand control 


e - check the altitude mark appears on the range sweep trace at a position 
corresponding to aircraft altitude 


f - note that characteristic ground or cloud echoes appear on the scope at 
correct range, azimuth, and elevation 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION Ш- RADAR FLIGHT TEST р чи 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО TF-102A) 
6 - 6 mile mode - check the 6 mile marking 18 illuminated 


а - press the action switch, move the hand control forward and backward 


b - check that the range gate marker travels the full length of the range 
sweep trace 


c - while holding the action switch, move the hand control from side to side 
and check that the range sweep trace follows movement of hand control 


d - return to search; check that the altitude mark appears on the range 
sweep trace at a position corresponding to aircraft altitude 


Note: This must be done below 36,000 feet indicated altitude. 
7 - return to 30 mile mode -- 


While holding the action switch actuate the elevation roller switch on the 
hand control up and down. Check that the aspect of display varies. 


8 - return to search 

Note: If electronic cooling light illuminates: abort the flight. 
IV 
GROUND MAP 


l- turn radar mode switch to ground map; check that the 6 mile and 30 mile 
markings are not illuminated 


2 - move the elevation control switch UP; check that the ground display dis- 
appears; move the elevation control switch down, check that the ground 
display reappears 


3 - check that the strobes follow corresponding movement of the hand control 
4 - fly а heading toward an identifiable terrain feature 


5 - turn the elevation scan control to provide a radiation angle appropriate to 
an estimated range requirement; check accuracy of screen presentation 
by visual reference to terrain features 


6 - move hand control until the lower strobe is just below the reference ter- 
rain feature; press the beacon expand switch and check that the expanded 
display appears on the scope 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES - SECTION HI- RADAR FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO TF-102A1 


7 - antenna stabilization check: 


а - return to search in ground map mode; move the elevation scan control 
to detent 


b - perform a bank to the right and а bank to the left; place the aircraft in 
а 15? dive and а 15° climb; while these maneuvers аге being performed, 
check that the orientation of map display on the scope remains constant 
V 
BEACON OPERATION 


1 - set radar mode switch to beacon; check 6 mile and 30 mile light not 
illuminated 


2 - fly a heading toward one of the following stations: 


а - March AFB 2-2 

b - El Toro 1-2-1 

с - Downey 2 

d - San Diego 1-2-1-1 


3- set the armament selector switch to 3 RAD or 24 rockets 
4 - turn the elevation scan control to provide a radiation angle appropriate 
to the estimated range requirement; check that the coded beacon response 
appears on the scope 
5 - depress the action switch, move the hand control until the lower strobe is 
just below the lowest horizontal bar of reply; brighten the reply to best 
response with the elevation roll switch; press the beacon expand switch 
and check that the expanded display appears on the scope 
VI 
ANTI-JAM CHECK 


1- system in auto search and 30 mile mode 


2 - press anti-jam button and hold at 2 second intervals; check that targets 
and indicator trace remain on scope 


Note: A slight variation in target definition and intensity may be noticed 
during this check. 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST т 


(SEE FINAL PAGE SECTION И FOR EXCEPTICNS APPLICABLE ТО TF-1024) 


THE INTERCEPTOR AND THE TARGET AIRPLANE WILL RENDEZVOUS OVER PALMDALE 
AIRPORT AT AN ASSIGNED ALTITUDE. AN IN-TRAIL POSITION WILL BE FLOWN BY 
THE INTERCEPTOR DURING SNAKE MODE CHECKS. THE FLIGHT PATTERN SHOWN IN 

| FIGURE 1 WILL ВЕ USED FOR SYSTEM CHECKS IN THE ATTACK MODES. 


VII 
SNAKE MODE OPERATION - Check in the 6 mile mode with armament switch to arm. 


Set armament selector switch to SNAKE and arming switch to ARM. Follow and maintain a 
constant distance from the target airplane. 


1 - press action switch on hand control and lock оп to target airplane at 
| approximately 5,000 yards; check that attack display appears on scope 


2 - check range rate arc at zero position on indicator and range circle remain- 
ing at constant diameter; also check that steering dot is centered 


3 - increase range to 6000 yards; check that range rate arc is moving ша 
counter-clockwise direction 


С, 4 - decrease range to 4000 yards; check that range rate arc is moving ша 
clockwise direction and that range circle has begun to shrink 


5 - make а 50? turn to the right; check that indicator trace and steering dot 
move to the left and that system maintains lock-on 


6 - make a 100? turn to the left; check that indicator trace and steering dot 
move to the right and that system maintains lock-on 


7 - place aircraft in a 30? climb; check that dot and artificial horizon move 
down and that system maintains lock-on 


8 - place aircraft in a 30° dive; check that artificial horizon and steering dot 
move up and that system maintains lock-on 


9 - position interceptor so that а 30? tail attack can be made 


10 - decrease range to 200 yards; check that pull-out presentation appears on 
scope without armament doors opening 


Note: 2000 yards equals one radar mile. 


- Note: Reference circle will not shrink in the snake mode. 
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ж (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-1024) 
Vin 


MISSILE ATTACK (Lead Collision Course) 


Position interceptor so that a 90? lead collision course can be flown toward the target airplane 
(see figure 1). Set salvo selector switch to MISSILES 3 RAD. 


1- obtain lock-on and check for attack presentation 
2 - check indicator trace for correct position relative to target 


3 - during the attack run, check that range rate arc indicates correct rate of 
closure and that indicator trace is moving toward center of scope 


4 - check that visual contact exists between target and interceptor during last 
3 miles of attack run 


5 ~ check that range circle is decreasing in diameter 


6 - check that reference circle shrinks to 1/4 inch diameter during final phase 
of attack run, ("В" Time) 


7 - check stability of steering dot during final attack phase for both pitch and 
yaw 


8 - check for pull-out presentation on scope and observe location of indicator 
trace near center position 


9 - visually observe relationship of target to interceptor at time pull-out signal 
appears 


Note 1: During a normal 90? lead collision run, no maneuvering is required 
for interceptor to pass clear of target. 


Note 2: The target ship will be responsible for avoiding collision with the 
interceptor. 


Note 3: If lock-on is lost in the missile mode, the radar must be recycled by 
returning ACP switch to snake for 5 seconds. 


WARNING: Failure of azimuth angle of target to decrease and of range sweep 
trace to move toward center of scope during final portion of 
attack run is an indication that a collision course with the target 


Ф is being flown. 
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(SEE FINAL PAGE SECTION 11 FOR EXCEPTIONS APPLICABLE ТО ТЕ-1024) 
IX 
ROCKET ATTACK (Lead Collision Course) 
1- set ACP switch to 24 rockets 


2 - the rocket mode can be flown in the same manner as the missile mode with 
the following exception: 


3 - check that range circle begins to shrink at 5000 yards and reference circle 
decreases to 1/4 inch in diameter; the reference circle decreases to 
1/4 inch at 20 seconds to fire 


Note: Other than Note No. 3, the same notes and warnings that applied to 
missile attack will apply to rocket attack. 


X 
HIGH ALTITUDE CHECK - 52,500 feet 
1- radar mode switch to 30 mile 
2 - check range sweep trace normal - no appearance of arcing on the scope 
3 - check that ground return appears at proper position on the scope 
4 - make normal rocket run on the target airplane from this altitude 
5 - make normal missile run on the target airplane from this altitude 
WARNING ALL RADAR FLIGHTS:: Turn radar power switch to STANDBY 
a - during accelerated maneuvers 
b - while making ап ILAS approach 
с - before landing 
XI 
CROSS CHECKS IN THE EVENT OF A FAILURE 
1- Loss of Video: 


а - check for presence of main bang 
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depress action switch; check that range gate appears on the range 
sweep trace 


check if video appears back on the scope when going from STANDBY 
to ON, or from WARM to ON 


check the range sweep trace; note if it brightens momentarily every 
four seconds 


Loss of B Scan: 


а - 


actuate anti-jam button for two seconds, then go to STANDBY and back 
to ON 


check AC power 

check cabin pressurization 

1- turn radar power switch to OFF 

2 - turn the right intensity control to mid-position 
3 - turn IF gain control full counter clockwise 

4 - turn radar power switch to ON 


5 - adjust the right intensity control and the IF gain control as listed 
in After Engine Start Procedure 


3 - erratic steering dot - check if the range sweep trace is steady 


4 - weak video - check ground map return 


5 - no beacon return, go to STANDBY and back to ON 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 
ARMAMENT SYSTEMS 


TO ACCOMPLISH THE FOLLOWING CHECKS, IT IS NECESSARY THAT A "Т" TO "р" 
JUMPER BE INSERTED IN THE R/H AFT 5401 PLUG, THE COCKING MECHANISM ON THE 
3 FORWARD MISSILE LAUNCHER RAILS BE PULLED BACK AND LOCKED, (THIS WILL 
NOT BE NECESSARY IF BALLAST IS ON THE RAILS), TO SIMULATE THAT THE MISSILES 
HAVE NOT LEFT THE LAUNCHERS AT THE FIRE SIGNAL, AND THE ROCKET INTER- 
VALOMETER OUT-PUT PLUG IS TIED BACK AND STOWED. 


I 


TRIGGER SALVO 


Operation to be conducted in a clear area with target ship in formation to check the operation: 


1- ROCKET MODE 


radar ON 

arm safe switch to ARM 

ACP switch to rocket trigger salvo 

squeeze trigger to first detent - (missile bay doors should open) 
squeeze trigger all the way - (missile bay doors should close) 
release trigger 

Radar ON is not necessary for any trigger salvo cycling, but this will 
put it in readiness for later radar cycling. Arm safe switch is to 


remain in the armed position for the entire armament check except 
to get out of missile misfire. 


2 - MISSILE MODE 


a- 


b - 


с - 


АСР switch to missile trigger salvo 


squeeze trigger to the first detent (missile bay doors should open and 
the aft launchers should extend) 


squeeze trigger all the way back (aft launchers should retract, the 
front launchers should extend, retract and the missile bay doors 
should close) 
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( ‚ (SEE FINAL PAGE SECTION Н FOR EXCEPTIONS APPLICABLE TO TF-102A) 


II 
RADAR TIE-IN 
1- ROCKET MODE 
a- arm safe switch to ARM 


b - reset intervalometer by returning ACP switch to the rocket trigger 
salvo position for 10 seconds 


с - check that the radar is not locked on; (to prevent inadvertent cycling 
of the armament system); then turn ACP to 24 or 48 rockets 


d - lock-on to target and make normal radar pass; (the doors should open 
at approximately 6.5 seconds before fire-time); the doors should close 
immediately after FIRE 


| Мое: It is necessary to stop momentarily (5 seconds) at the snake position 
in any radar operation to clear radar. Radar will cease to scan when 
switching the ACP switch through either the ROCKET OPT or the 
missile З OPT positions. То return to search you must depress the 
AUTO SEARCH button on the left stick grip. 


а 


To repeat radar rocket run, clear radar by going back to SNAKE 
momentarily and reset intervalometer. 


It is possible when re-cycling the intervalometers from the missile 
trigger salvo position for the missile intervalometer to reset before 
the rocket intervalometer. In this event place the arm safe switch to 
ARM, clear radar by going to "5паке" for 5 seconds, and ге-сус!е 
intervalometer. 


2 - MISSILE MODE 


а - arm safe switch to ARM for minimum ої 2 minutes; (time needed for 
004 box to time out) 


b - АСР switch to SNAKE (5 seconds) 
c - ACP Switch to ALL 


d - lock-on to target and make a normal missile pass; (the doors open 
r and the aft launchers extend at D time, no more than 3 seconds before 
Ми E time); at E time the aft launchers will retract and the forward 
launchers will extend; at this time the misfire light on the ACP panel 
will illuminate indicating that a misfire has occurred 


4 
CONFIDENTIAL у 


22322 


CONFIDENTIAL 


F/TF-102 À PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST pu 


(SEE FINAL PAGE SECTION П FOR EXCEPTIONS APPLICABLE TO ТЕ.1 02А) 


e - depress the push to retract button and hold until the forward launchers 
retract and the doors close 


Note: Releasing button before sequence is complete will stop cycle in an 
intermediate position. Launchers will fully retract. Doors can be 
closed by actuating push-to-re-tract button again. 

To repeat radar missile runs - re-cycle intervalometers. 
It is possible when re-cycling the intervalometers from the rocket 
trigger salvo position for the rocket intervalometer to reset before 
the missile intervalometer. 
In this event place the arm safe switch to ARM. Clear radar by going 

to snake for 5 seconds. Re-cycle intervalometer. Clear radar by 
going back to snake. 

THREE POINTS TO REMEMBER 
1- RE-CYCLE RADAR 
(5 2- RE-CYCLE INTERVALOMETER WITH ARM SAFE SWITCH TO ARM 


3 - ALWAYS ВЕ IN "SEARCH" BEFORE SELECTING ARMAMENT POSITION 
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Ц ‚ (SEE FINAL PAGE SECTION |! FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


سے 
e =‏ ہے 
v‏ —-- 


OO 7 TURN‏ ساس ہے 


1109 TURN 


709 TURN 


RADAR LINE OF SIGHT Қысы 


+ TARGET 250 KNOTS | 


Ф- INTERCEPTORS 350 KNOTS 


SNAKE MODE 


FIGURE 1 | 
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Mis: CONVAIR-PALMDALE l7 DECEMBER 1956 
ox a 


PRODUCTION FLIGHT DEPARTMENT. 


1. THE BASIC F-102A PRODUCTION FLIGHT TEST PROCEDURE DATED 1 NOVEMBER 
1955 WAS APPROVED BY AMC LETTER MCPHFC (RDZSFG/19A) WES/eh DATED 28 MAY 


1956. 


2. THE FOLLOWING PROCEDURE MODERNIZES THE BASIC PROCEDURE IN ELABORATION 
OF TOLERANCES AND TECHNIQUES GAINED THROUGH ONE YEAR OF EXPERIENCE. IT DOES 
NOT IN ANY MANNER CHANGE THE INTENT OR OBLIGATION INCURRED BY PARAGRAPH 1 


ABOVE. 


3. THE PURPOSE OF THIS PROCEDURE IS TO PROVIDE STANDARD GUIDANCE FOR 
PRODUCTION FLIGHT TESTS IN DETERMINING SPECIFICATION CONFORMANCE OF THE AIR- 
CRAFT AND TTS SYSTEMS, ТТ DOES NOT SUPPLANT ANY PUBLISHED TECHNICAL ORDERS 


PERTAINING TO THE Е/ТЕ-102А. 


,77 3 


В. М. МАВОЕМ, ЈЕ. эн 
СНТЕР PILOT 
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FOREWORD 
The F/TF-102A Production Flight Test Procedures are divided into three sections: 

Section I- Preflight Inspection consisting of all checks, inspections, and operations 
performed by the Flight Test Engineer prior to the 
release of the interceptor for flight from Сопуаіг 
San Diego. 

Section II - Functional Flight Test including all functional flight checks performed on 
taxi check, initial flight out of Convair San Diego, 
and subsequent flights. 

Section Ш - Radar Flight Test scheduled upon completion of the functional flight test in 
conjunction with a target aircraft. .Radar Flight Test 
includes complete check of the fire control and arma- 
ment systems. Mechanical discrepancies may be 


carried forward from Section II but must be checked and 
C cleared on the radar flights. 


СепегаПу an aircraft shall have performed satisfactorily during Section I of the Production 
Flight Test Procedures before being released for Sections II and III. Minor discrepancies 
may be waived at the discretion of the pilot providing they are cleared before completion of 


the final section - Radar Flight Test. 


These procedures cover Sections II and Ш only. Section І is published separately. 


-Ш- 
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Letter of Transmittal by Chief Pilot 


Foreword 


Section II - Functional Flight Test . 


Section III - Radar Flight Test 


Attack Pattern. 
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(SEE FINAL РАСЕ SECTION I! FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


I 


LOADING 


П 


SECTION II 


FUNCTIONAL FLIGHT TEST 


1 - Release: sign and note aircraft servicing, special limitations, and 
shortages. 


2 - Weight and Balance: check center of gravity (cg) limits 26.5% to 30.5% 
mean aerodynamic chord (mac). 


3 - Engineering Limitations: read and note limitations for this particular 
aircraft. 


Note: in addition to these items the preflight inspection form and engine-run 
sheet will be reviewed prior to acceptance of a "green" aircraft for ferry 
flight to Palmdale. The ferry pilot will retain a copy of all Нуе (5) 
aforementioned forms and turn them іп to the Palmdale Flight Dispatch 
upon arrival. 


EXTERNAL CHECK 


1 – left-hand intake and boundary layer ducts clear 

2 - left-hand duct extension secure 

3 - left-hand electronic bay door secure 

4 - rocket jump angle vane for security and torque paint 
5 - left-hand static ports clear 


6 - radome condition and security 
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( _ (SEE FINAL PAGE SECTION I! FOR EXCEPTIONS APPLICABLE TO TF-102A) 
| 7 - pitot mast and head secure, pitot cover removed, and static ports clear 


8 - right-hand static ports clear 

9 - right-hand electronic bay door secure 

' 10 - nose wheel door and well area - no leaks, door seal, taxi light, circuit 
breakers, battery, dust curtains, microswitch, oleo inflation (should 


measure 5 inches between scissors axle bolt), tire inflation, tire condition, 
slippage marks, steering damper, and gear down lock pin removed 


11- right-hand intake and boundary layer ducts clear 
12 - right-hand duct extension secure 
13 - lower electronic door secure 
14 - right-hand missile doors, hinges, and contour 
15 - right-hand wing leading edge and wing fences 
C, 16 - ram air turbine compartment - primary and secondary fluid level - 
| <= reservoir caps, primary and secondary accumulator pressure 750 pounds 
per square inch (psi), leakage, general condition, and security; foreign 
materials - (ram air turbine (RAT.) kit installed if required); ram air 
turbine turns freely (clockwise); rat. door will be closed by Inspector after 
leak check 
17 - right-hand main gear well area, tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, rate 
gyros warm and turning (external power ON). АП circuit breakers IN, 
Strut extension between axle scissors bolt 5-5/8 inch. Static trailing wire 


grounded 


18- right-hand engine compartment - leaks - fire warning conduit, flight 
controls 


19 - right wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


20 - right-hand fillets for elevon rubbing 
21- vertical fin condition and drag chute installation 


С, 22 - rudder area for leakage 
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(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


23 - 


24 - 


25 - 


26 - 


27 - 


28 - 


29 - 


30 - 


3l - 


32 - 


HI 


afterburner nozzles for closure and warpage 
afterburner flame holder and general condition of tail pipe 
left-hand fillets for elevon rub 


left wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


left-hand engine compartment - leaks, condition and security of all lines, 
Shelly unit pin (flush), and throttle linkage 


left-hand main gear well area - tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, pitch 
gyro warm and turning (external power ON), strut extension between axle 
scissors boit 5-5/8 inch static trailing wire grounded, high pressure 
pneumatic system gage 3000 psi, +200 psi, combustion starter selector 
Switch for external air start and pre-charge missile bay doors (circuit 
breakers IN, depress switches and receive amber and green lights) 


left wing leading edge and wing fences 
left missile doors, hinges, and contour 
fuselage external canopy jettison lanyard cover for security 


oxygen filler cover on and secure 


BEFORE ENTERING COCKPIT 


] - 


2 - 


3 = 


wheel chocks in place 
bridle installed (ground run only) 


area clear (blast area and forward intake areas) 


4 - fire truck standing by 


5 - 


canopy hold safety Баг installed 
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(SEE FINAL PAGE SECTION П FOR EXCEPTIONS APPLICABLE TO TF-102A) 
IV 


ON ENTERING COCKPIT 


1- while on ladder, check entire upper surface of aircraft for damage, loose 
plates, "Q" intake ports and general condition 


2 - mechanical linkage from canopy to arm ejection seat for security and 
connections 


3 - canopy and windshield glass for damage, i.e., scratches, distortion, dis- 
coloration, delamination, etc, 


4 - initiator pins all removed 
5 - arm rests down and locked 
6 - right arm rest safety pin installed 
7 - canopy jettison handle іп detent 
e V 
PRE-START COCKPIT CHECK 
1- external AC and DC power applied 


2 - adjust rudder pedals and seat. Check pedals aligned and seat for excessive 
play (1/4-inch maximum) 


3 - fasten shoulder harness and lap belt: 
а - check inertia reel in locked and unlocked position 


b - check force required to open lap belt, should not be less than 5 pounds 
or more than 15 pounds 


4 - personal equipment leads fastened and checked, (oxygen hose, "С" connec- 
tion if applicable, radio lead, etc.) 


VI 
COCKPIT LEFT-RIGHT CHECK 
- 1 - left aft circuit breaker panel 


2 - spare lamp supply 
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3 (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
3 - map case 


4 - "О" suit control valve 
5 - mask de-fog set as desired 
6 - Fuel Control: 


a - tank selector - both tanks to ENGINE, selector knob must be pushed in 
slightly to turn; also check security of the knob 


b - boost pumps - check one at a time and leave the left forward pump ON 
to recharge the combustion starter fuel flask for next start 


с - push to test fuel quantity. If totalizer needle moves this indicates sys- 
tem working normal. If button is held the system is grounded and will 
indicate approximately 200 pounds below the empty mark 

d - check fuel quantity reading against actual fuel on board (total in gallons 
X fuel specific weight = total pounds on gage reading) tolerance is 
+160 pounds and +4% of indicator reading. Fuel specific weight is 6.5 

4 pounds per gallon @59°Е.) 

e - check left and right position readings for each No. 3 tank. (No. 3 tank 
capacity is 159 gallons of which 157 gallons are usable. То find the 
correct reading in pounds multiply 157 gallons by fuel specific weight. 
Tolerance is the sum of +160 pounds and +4% of indicator reading.) 

Т- ARC-34 - OFF 

8 - ram air turbine handle - IN 

9 - throttle - OFF 
10 - speed brakes switch - NEUTRAL 


11- emergency fuel (turn ON and check for light on master warning panel). 
Return switch to NORMAL guard down 


12 - Oxygen Equipment (MB-2 Regulator): 
a - check pressure (1800 pounds) 
b - check ON - OFF lever for freedom of movement. Set to ON 


с - set 100% or NORMAL 
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13 - 


14 - 


15 - 


16 - 


17 - 


18 - 


19 - 


20 - 


21 - 


22 - 


23 - 


24 - 


25 - 


کے ہچ ند رو ہے 'FERFEEPTEKKLERXERASCE Боје че‏ 


4 - press to test EMERGENCY. Check for pressure flow 
e - check tear drop blinkers 


landing gear control handle DOWN. Gear indicators down and locked. 
Press test button - warning light in handle should illuminate 


Landing - Taxi Light Switch: 

a - check taxi light (ground man to check) 

b - check landing light (ground man to check) 

c - switch to neutral - (OFF) 

lower left circuit breaker panel (all IN) 

emergency gear extension handle IN. Safety clip installed - if applicable 
Cabin Pressure Switch: 


& - check installation, should have to pull spring loaded switch out to place 
in RAM position 


b - turn switch to OFF position 

c - note that cabin altimeter reads approximately field elevation 
drag chute handle IN 

needle and ball (reads aircraft attitude) 

clock set 

altimeter set (field elevation) 

rate of climb needle (reads zero) 


MM-2 attitude indicator. (Check that adjust knob changes reference and 
turns freely.) 


air-speed indicator (reads zero and index knob turns freely) 


Omni course setting knob turns freely. (VHF Nav power switch OFF. 
Flags should be showing.) 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ.102А) 


26 - 


27 - 


28 - 


29 - 


30 - 


31 - 


32 - 


33 - 


Engine Instruments: 
a - tachometer - zero - check limit markings 
(1) GREEN band - 9045-9895 
(2) RED mark - 1025 
b - exhaust temperature - zero - check limit markings 
(1) GREEN band - 470°-610° 
(2) RED mark at 660? and 670° 


c - ratiometer. Knob turns freely and index moves in the right direction. 
Check cruise and takeoff position 


d - hydraulic pressure gage: select primary and secondary. Red light 
should be illuminated, if not, check circuit breaker. Check limit 
markings 
(1) GREEN band - 2500 psi and 3000 psi 
(2) RED mark - 1000 psi and 3100 psi 


e - fuel flow - zero 


check fire warning and overheat circuit, FLASH in over-heat position. 
STEADY in fire position 


radar intensity controls 

turn IF гаш control DOWN, fully counter-clockwise 
anti-clutter switch OUT 

storm lights - ON - check lights then turn OFF 


Note: with storm lights ON flight instrument and all warning lights will 
be at full brilliance. 


canopy lock handle OUT. (Light illuminated CANOPY UN-LOCK) 
Master Warning Panel: 


а - check TEST position, all positions should illuminate plus master 
warning light 
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(SEE FINAL PAGE SECTION Ії FOR EXCEPTIONS APPLICABLE ТО TF-102A J 


Note: there are two light bulbs in each panel, if one is burned out 
only half the labeling will be readable. 


b - check RE-SET position 
34 - check electrical panel: 
а - AC generator - OFF 
| b - DC generator - OFF 
| с - battery - OFF 
d - AC bus - Normal (guard down) 
e - master - Normal (guard down) 
35 - check УНЕ Nav: 
а - power switch OFF 
є b - selector knobs turn freely 
36 - J-4 Compass Control: 
а - N on hemisphere selector 
| b - set latitude dial (34° 0 PMD and 33° @ SAN) 


c - select DG position and turn compass card by the SET + control. Turn 
off heading 10-40% 


4- select mag and note that the compass card fast slaves to the approxi- 
mate aircraft heading 


37 - check list (security and legibility) 


38 - check Identification Friend or Foe (IFF) control for selection, installation, 
then to STANDBY 


39 - check right circuit panel (all breakers IN) 
40 - Armament Panel: 
Cy а - arm switch SAFE - (guard down) 


b - arm selector SNAKE 
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(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 
FLIGHT 
41 - Automatic Kxunugmx Control System (AFCS) Control Panel: 


а - direct manual (yaw damper/turn coordinator) - OFF 
b - altitude hold - OFF 
с - AFCS - OFF 
d - AILAS - OFF 
42 - Radar: 
а - elevation scan - NEUTRAL 
b - azimuth scan - BROAD 
с - power - OFF 
d - 30 mile search 
43 - Center Pedestal: 
а - pitch damper - OFF 
b - trim servo - OFF 
с - Nesa - NORMAL (must pull to place OFF) 
d - temperature control - check auto and manual positions 
e - exterior lights - OFF 
f - anti-ice - OFF 
g - de-fog - OFF 
h - rain clear - OFF 
i - pitot heater - OFF 


] - all light rheostats ON for approximately 15 minutes. Check for 
shorts, etc. (may be turned OFF during flight) 


К - make general quality check of cockpit (splitter screen, paint, glare 
shield, scope alignment, etc.) 
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VII 


PRE-START CHECK 


УШ 


START 


1- emergency fuel OFF (warning light OUT) 

2 - fuel selector (both tanks to ENGINE) 

3 - left and right forward pumps ON 

4 - master switch ON 

5 - battery switch ON - (to assure start if external DC power fails) 
6 - throttle - OFF 

7 - signal for external air to be turned ON 


Note: One start will be accomplished utilizing the aircraft's high pres- 
sure pneumatic system during Convair shakedown. 


Depress ignition button and hold. Move throttle outboard. When combustion 
Starter fires, move throttle inboard and up to IDLE in one continuous motion. 
Continue holding ignition button until starter cuts out at approximately 30%. 
START may be aborted at any time by releasing ignition button and placing 
throttle in OFF position. 

Check: 

1- idle rpm 55-65% Мо 

2 - fuel flow 800 pph minimum 

3- ТТч 340° maximum stabilized IDLE 

4 - oil pressure warning light - OUT 


5 - hydraulic pressures 3000 = 150 psi 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО TF-102A) 


IX 


POST START CHECK 


l- 


T - 


8 - 


signal for external starter air to Бе removed 

AC generator switch - re-set and ON 

DC generator switch - re-set and ON 

signal for external electrica] power to be removed 


Note: Check master warning panel. If AC or DC warning light 
illuminates, re-set generators. 


Check electrical system as follows: 


а - place DC generator switch OFF. Check that master warning panel 
reads DC power failure. (If not, check external power removed). 
If warning lights remain illuminated, battery is connected. Generator 
switch back to ON position. 


b - place battery switch to OFF. If warning lights remain illuminated the 
DC generator is operating. 


Note: If at any time all DC power is lost the armament system must 
be recharged. 


c - AC generator switch OFF. Master warning panel should read АС 
POWER FAILURE. (If not, check external power removed). 


а - place AC bus switch to EMERGENCY. Check voltmeter selector. 


Should read 103-140 volts on all phases except 26 volts which should 
read 26 volts. Note boost pump lights ON. (Non-essential bus). 


e - AC generator switch to ON. Then turn AC bus switch to NORMAL. 
(Check AC warning light OUT). Check all phases, should read 115 


volts =3 on all phases, 26 volts position should read 26 volts. 


electronic cooling light, OUT. (If not OUT advance throttle slightly and 
return to idle, light should go out). 


Radar to STANDBY or ON 


ARC-34 ON 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


9 - boost pumps ON individually and note AC voltage. (Aft pumps first and note 
lights OUT). 


10 - Flight Control Checks: 


a - move rudder pedals full throw and check for binding, pedal force, 
correct rudder travel, and centering 


b - deflect ailerons fully (7?) both directions and check correct travel, 
centering, and the following forces: 


(1) break-out force (2 pounds 41/2 maximum) 
(2) 5? stop (force is 13 pounds x 1 1/2) 
(3) 7" stop (8 pounds increase in force) 


с - deflect elevons fully both directions (up 25°, down 82) and check correct 
travel, centering, and the following forces: 


(1) break-out force (2 pounds 41/2 maximum) 


(2) up and down stops (force under static conditions is approximately 
40 pounds +4 up and 12 pounds +3 down) 


Note: Control break-out forces check. By use of fish scale 
check the force necessary to start control movement. It 
will be necessary to station a man at the elevon to signal 
when movement is started. 


11 - Hydraulic Check: 


а - select primary system on the gage and from neutral move the stick full 
forward, full aft, and back to neutral, in one continuous motion. The 
pressure should not fall below 1200 psi and hydraulic warning light 
should not illuminate. 


b - select secondary system and check the same as above, except the 
pressure should not fall below 1000 psi. 


с - engage trim-servo; operate speed brakes through two complete cycles 
and check gage for normal fluctuation, trim servo tie in and restrictor 
action. 


d - during ай stick movements the hydraulic pressure should stabilize 
at 3000 pounds +150 pounds within two seconds after control movement 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-1024) 


12 - 


13 - 


14 - 


15 - 


is stopped. (Recovery rate is the most important check of the 
hydraulic systems). 


Damper Check: 

a - engage manual mode (yaw damper and trim coordinator) 
b - engage pitch damper 

с - engage trim servo 

d - repeat controls fuil throw check 


Note: Rapid lateral movements of stick may induce rudder kicks. 
This condition norma] during ground checks only. 


e - press Emergency Direct Manual on right-hand grip. Manual mode, 
pitch damper, and trim servo should disengage. 


Trim Rate Checks: 


a - rudder: authority is 7 1/2? Land В. Rate is 1.5°/seconds or total 
throw (15°) in 10 +4 seconds. 


b - aileron: authority is 3° up or down. Rate is ‚ 6% seconds or total throw 
(6°) in 10 +4 seconds. 


с - elevator: authority is 2°down and 9° up. Rate is 1. 17 seconds or total 
throw (11?) in 10 £4 seconds. 


Take-Off Trim 


Check from maximum deflection each way for dead spots, i.e., right 
aileron, forward elevator and right rudder. Surfaces should center in 
the following order: aileron, elevator, rudder, and take-off trim light 
should illuminate. Take-off trim limits are elevator 5? up +1/2°, rudder 
0? +1/2°, and ailerons equal. Visual reference to these surfaces may vary 
due to manufacturing tolerances within the elevon and wing tip installation. 


Automatic ми Control System (AFCS) Check: 


Note: AFCS may be ground checked and operated in flight with radar in 
STANDBY or ON. 


а - fast erect radar horizon upon completion of 4 1/2 minute warmup 
cycle. 
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С, (SEE FINAL. PAGE SECTION | FOR EXCEPTIONS APPLICABLE TO TF-102A) 


b - engage manual mode, pitch damper, and AFCS in this order. 
Note: | Engage AFCS with momentary interrupt switch depressed. 


c - release MI, check AFCS remains ON, controls remain stable, and 
that lockout valves engage after 1 1/4 second time delay. 


d - depress MI and move controls laterally and longitudinally. Control 
movement should be normal and AFCS will disengage during lateral 
movement as ailerons reach limit switch at approximately 3? left and 
right. 


e - beep trim laterally left and right. AFCS and pitch damper will dis- 
engage as аЏегопз reach limit switches at approximately 3? left and 
right. Pitch damper may not disengage due to collapse of lockout 
valves causing premature AFCS disengagement via lockout switches. 
Premature disengagement is not considered a discrepancy as long as 
3? айегоп movement is not exceeded. 


f - reengage AFCS and beep trim longitudinally. Trim will be normal 

through full trim authority and AFCS will remain ON. Stick will 
Cy continue to move approximately 1.5 seconds after release of beep 

button due to smoothing circuitry. Trim follow-up may also be 
checked at this time by turning AFCS switch OFF. If trim follow-up 
is satisfactory, controls will hold the beeped trim position. A slight 
stick transient is allowable (0.4° maximum). Do not beep trim beyond 
normal trim limits. 


є - manually over-power AFCS by moving controls laterally and again 
AFCS and pitch damper should disengage up on reaching aileron limit 
switches (10-15 pounds stick force). Pitch damper may again not 
disengage due to reasons explained in step e - above. 


Note: Abrupt up elevator should disengage AFCS and abrupt down 
elevator may or may not disengage AFCS. This is a by- 
product of low force lockouts and lockout switches. Such dis- 
engagement is not necessary for protection of the aircraft 
since the pitch "а" limiter provides this safety feature. 


h - reengage AFCS. Hit EMERGENCY DISCONNECT on stick. This 
should disengage manual mode, pitch damper, trim servo, and ۰ 


i - re-set take-off trim, check elevons visually. 


C 16 - Nesa Control: NORMAL, note that glass warms and that no excessive 
distortion, discoloration, delamination, and/or cracks appear. 
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(SEE FINAL, PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


17 - Anti-Ice: place switch in the MANUAL position at stabilized idle and note rpm 
drop. Place switch directly to AUTO and note that the rpm recovers. The 
master warning panel light should be OFF in manual and auto positions. Do 
not attempt flight if engine rpm cannot be regained with switch in OFF 
position. While making this check no glycol flow should be noted as this is 
rendered inoperative by main gear door close switch. 


18 - mask de-fog: set at approximately 12 o'clock for pressure suit flight 
19 - Radar Pre-flight check. (See Section III). 


20- АҢС-34: make radio check on channel 10 and obtain mean ratiometer 
setting 


21- ratiometer: set ratiometer (Т.О. window). 


22 - Canopy: signal for the ground crew to remove canopy hold fixture and 
perform the following: 


a - depress canopy hold button and check counter balance. The force 
required to move the canopy up or down should not exceed 15 pounds. 


b - release button with the canopy in an intermediate position and note that 
the canopy will hold. (If taxi hold position is inoperative, have crew 
chief check external release button on upper left duct). 


с - close canopy and allow canopy to cinch down - the force required to 
initiate cinch down action should not exceed 15 pounds. Canopy should 
cinch down in approximately 4 seconds from 2 inches to 6 inches above 
longeron 


d - push lock handle in - the canopy locks should not bind on the rollers, 
the handle should move freely, and the light should extinguish. 


e - pull canopy handle out and note that cinch down pressure is relieved 
and that canopy will open freely 


f - taxi with canopy as desired 
X 
TAXI CHECK 


2 During taxi electronic cooling will cease above 75% No rpm and а noise level 
| change will be noted. 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


1- Nose Wheel Steering: 


a - check directional control and centering by depressing Nose Wheel 
Steering (NWS) button and operating rudders left and right. 


Note: Turning of nose wheel by steering button is limited to 50° 
left or right of center, at which point nose wheel is in free 
wheeling, and operation of the NWS switch is overridden 
by braking action. Braking action must be applied to bring 
the nose back to the 50? range, while at the same time 
holding the NWS switch depressed, in order to regain power 
steering. 

2 - Brakes: 


make functional check of the brakes for pedal force, uneven response, 
and drag 


3 - Nose Wheel Strut: 
should not bottom during normal brake application 
XI 
TAKE-OFF CHECK 
1- Emergency Fuel System: 
а - with engine at idle, select fuel control switch to EMERGENCY. The 
emergency fuel ON light should illuminate, and fuel flow should read 
750 to 1050 pph. 
b - advance throttle to full military power and check fuel flow. Minimum 
is 6400 pph at San Diego (sea level) and 6000 pph at Palmdale (elev. 
2550 1). 


Note: TT4 below 640°. 


c - retard throttle to 80% No rpm andreselect NORMAL fuel system. (Note 
emergency fuel warning light OUT). 


2- Power Check: 


a - advance throttle to military power noting any binding or restriction 
in throttle movement 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТР-102А) 


b - check ratiometer against calculated value. (May take 30 seconds to 
peak). 


Note: If this reading is questionable, stabilize engine at full 
| military for 3 minutes and re-check. 


| с - check Мо rpm. (Мах. 102%) 
d - check that brakes hold in full military power 
e - check fuel flow (6000 min. ) 


f - check exhaust gas temperature. 670* maximum on acceleration and 
| 640° maximum stabilized 
| 
| 


XII 
| TAKE-OFF 
| 1- engage nose wheel steering button 
€ 2 - release brakes and assure NWS is engaged 
| 3 - light afterburner by moving power lever outboard. И exhaust nozzle fails 
to open when afterburning starts there will be a rapid rise in temperature 
| and loss of approximately 4% іп rpm. If evidence of either of these 
conditions exists terminate afterburning immediately by moving power 
lever inboard 
4 - check fuel flow, TT7, and Мо rpm during initial takeoff roll 
5 - raise gear when safely airborne and check indicators for UP indication 
XIII 
CLIMB 


1- continue afterburning climb maintaining airspeed below 300 knots indicated 
air speed (IAS) on green airplanes; keep close surveillance on all engine 
instruments and be prepared to select the emergency fuel system if a drop 
in Мо rpm and fuel flow is indicated 


2 - during climb-out trim aircraft in pitch only, then at 300 knots IAS release 
stick and note lateral roll-off and/or directional trim shift; if lateral 
Ж roll-off exceeds 30° рег second or directional trim shift exceeds 1/2 ball 
width record the amount and direction as a flight squawk 
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CONFIDENTIAL 


3 - shutoff afterburner by moving the throttle inboard; check ratiometer to 
determine if nozzle closed 


4 - relight afterburner by moving the throttle outboard; check time to light 
(2 seconds maximum) and engine instruments to determine if nozzle 
opened 


5 - retard throttle to aft stop in afterburning range; check continuance of 
afterburning in power range; (min. 2% № rpm) 


XIV 
GEAR WARNING LIGHT 


Note: The landing gear warning system has 3 switches incorporated to 
illuminate the warning light under all landing situations in the event 
the landing gear is not in the down and locked position. One micro- 
switch is located at the military stop on the power quadrant, one 
meletron switch is actuated by air-speed and one meletron switch 
is actuated by altitude. 


1- moving the power lever to full military will put out the light, as will 
increasing the airspeed above 321 knots or altitude above 13,500 feet 
+1000 feet, or at any time the gear is down and locked 


2 - during descent the light will come on at 10,000 feet +500 feet if the air- 
speed is below 250 x15 knots, providing the throttle is aft of the military 
stop 


XV 

COCKPIT PRESSURIZATION (Level Off 15,000 feet) 
1- check cockpit altimeter should read 10,000 feet +320 feet 
2 - check for fumes in cockpit 


3- select OFF. (Pressure should bleed slowly to approximately 12,000 feet) 
with no in-flow to the cockpit). 


4 - select RAM; the dump valve should operate; some ram pressure will be 
noted depending on airspeed. The cabin altimeter will read approximately 
13,500. If suspected that the cabin dump valve did not operate, re- 
pressurize, select switch straight to RAM and pressure should dump 
immediately. 
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5 - 


XVI 


re-select PRESS and note that the cabin altimeter returns to 10,000 feet 


+ 320 feet within 45 seconds 


COCKPIT TEMPERATURE CONTROL 


1 = 


ХУП 
SPEED BRAKES 


1 - 


ХУШ 


LANDING СЕАВ 


select AUTO-HOT and note temperature change (this may require 3 minutes) 


select AUTO-COLD, note that inflow air cools (this may also require 3 
minutes) 


select MANUAL-HOT, the temperature change should be apparent within 
approximately 30 seconds 


select MANUAL-COLD (cool air should be felt almost immediately) 
select comfortable level 


Note: The rheostat knob must be held in the detent position for MANUAL 
HOT and COLD. 


operate speed brakes through а complete cycle; note that the opening and 
closing is symmetrical 


check pitch response; pitch up will be noted on extension and slight pitch 
down on retraction if restrictors installed 


re-check with trim servo ON; this should compensate for pitch changes 


cycle gear at 240 knots IAS; gear should extend and lock in 6 = 1 seconds 
observe secondary hydraulic system, aircraft response, and noise level 


at least once during shakedown, the gear should be retracted by the 
EMERGENCY RETRACT BUTTON; depress the button with the gear handle 
in the down position and the gear should retract in 6 = 1 second. The red 
light will remain on in the gear handle; regain control of the normal sys- 
tem by placing the gear handle in the UP position 
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(SEE FINAL PAGE SECTION | FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


Note: The EMERGENCY RETRACT BUTTON does not have to be held in 
for gear retraction when airborne. 


XIX 
TRIM 

1 - check rudder trim, left and right 

2 - аЏегоп trim, left and right 

3 - elevator trim, nose up and down 

4 - actuate takeoff trim-button; there should be no aircraft response 
XX 


CLIMB TO 26,500 FEET CHECK 


1- time turns: check turn and bank indicator during climb; hold 1 needle-width 
turn; aircraft should turn 45? in 30 seconds (+5 seconds); check both left 


€ and right 


2 - check airspeed indicator against Mach indicator; when climbing through 
22,500 feet at 300 knots IAS, Mach indicator should read .68 + . 01. 


Note: This is only an instrument check as the Mach meter and the air- 
speed both obtain information from the same source. 


ХХІ 
LEVEL АТ 26,500 FEET ALTITUDE CHECK 


1- Cabin Altimeter: should read 10,000 feet (+320 feet) at full differential 
pressure (5.0 40.1 psi) 


2 - Electrical Check: check а-с voltages; all phases should read 115 (44) volts, 
except 26 volts which should read 26V; check d-c power by testing any 
warning light. 


3 - Emergency Fuel System: 


a - at 80% No rpm, switch to the EMERGENCY fuel system; advance 
С, throttle to full military; check Мо rpm, fuel flow and ТТ" 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION 11- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL. PAGE SECTION Il FOR EXCEPTIONS APPLICABLE TO TF-102A) 


р - cycle afterburner, check re-light, aft stop for blowout, and after- 
burner range (295 N5 rpm) 


c - retard throttle to 80% No rpm, re-select the NORMAL system 
XXII 
CLIMB TO 35,000 FEET ALTITUDE AND ESTABLISH LEVEL FLIGHT 
1- trim aircraft hands off to 0.8 Mach 
2 - engage manual mode; check engage transient. (1/4 ball maximum) 
3 - manual mode OFF; check dis-engage transient 
4 - push rudder and note natural aircraft damping 


5 - manual mode ON; push rudder as above and note damping to be approxi- 
mately dead beat 


6 - engage pitch damper; check for engage transient; (any pitch transient is 
unacceptable) 


7 - pitch damper OFF; check disengage transient 
8 - induce pitch oscillation and note natural damping 


9 - pitch damper ON; induce pitch oscillation and note damping to be approxi- 
mately dead beat 


XXIII 
VMAX LEVEL AT 35,000 FEET 
Check the following: 
1 - Manual Mode: 
à - engage manual mode 
b - accelerate to Vmax level; this will normally be approximately 
1.16 Mach at standard temperature (-55?C at 35,000 feet). For 


each degree off standard add or subtract .005 Mach. 


c - check that all short period oscillations are damped through entire 
Speed range 
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С, (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТҒ-102А) 


Note: Aileron forces should be equal to those of lower speeds. 
Elevator and rudder forces should increase. 


2- Trim: 


a - during acceleration note lateral or directional trim changes; directional 
trim changes displacing more than 1/2 ball are unacceptable; lateral 
roll-off that requires aileron re-trimming in such an amount as to 
reduce level Vmax is unacceptable; if either of these conditions exist 
repeat check in direct manual mode 


Note: In direct manual mode lateral/directional short period 
oscillations will persist during acceleration or deceleration 
through 0.9 Mach to 1.1 Mach; a loss of elevon effectivity 
will be noted at approximately 0.92 Mach with trim servo 
OFF causing tuck down during acceleration and pitch up 
during deceleration. 


b - if any unacceptable engage transients or trim changes exist as stated 
above, then prior to landing, trim aircraft hands off level, 300 knots 
IAS at 10,000 feet altitude; do not retrim for remainder of flight; 
E advise maintenance crews of this set trim condition before leaving 
^ aircraft 


3- Trim Servo: 


а - check that during acceleration trim servo induces а nose-up trim from 
0.8 to 1.3 Mach 


b - check that during deceleration trim servo action is nose-down 


Note: The normal trim should always be operational and over-ride 
the trim servo when engaged. 


XXIV 
AFCS CHECK 

Note: As of this writing only heading hold and roll hold modes are 

operational. 

l- airborne engagement of AFCS is the same as the ground procedure; how- 
ever, it is recommended that the aircraft be in trimmed straight and level 
flight with the radar horizon properly erected to wings level 23" prior to 

C engagement 
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£ (SEE FINAL PAGE SECTION 1۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


2 a 


XXV 


upon releasing MI switch aircraft should hold attitude corre- 
sponding to radar horizon; aircraft response should be stable; a 1 1/4 
second delay will be noted after releasing MI before AFCS engages 


depress MI and fly to various attitudes, release MI, note 1 1/4 
time delay, and aircraft stability in new attitude 


Note: Roll hold will not be operational for angles of bank less than 5? or 
more than 71°. Attitude should be established prior to release of 
MI. AFCS will not engage at pitch angles in excess of 77°. 


a check of heading hold may be made by establishing a desired heading; the 
aircraft should maintain this heading under stable conditions and within 
the allowable limits of the J-4 compass; heading hold should be checked in 
both MAG and DG position of the J-4 compass 


speed and altitude changes should not adversely effect AFCS operation; do 
not exceed 480 knots IAS below 12,000 feet with AFCS engaged 


check longitudinal beep trim for correct aircraft response and trim follow- 
up 


check lateral beep trim for correct aircraft response; a,3 second delay will 
ensue upon release of the trim button within either heading hold or roll 
hold; a 1 1/4 second delay will ensue when trimming from one mode to 
another 


the recommended procedure for checking the pitch G limiter is to depress 
MI and enter а wind-up turn at approximately 450 knots IAS; AFCS 
should disengage at a positive 4.5 G's or a negative 1. 5 G; however, due 
to accelerometer error, and varied pilot technique a tolerance of +1 а 
will be acceptable; check AF CS switch OFF and that lockout valves have 
released 


CLIMB TO 45,000 FEET 


1- 


2 - 


сћеск Мо грт 


check exhaust gas temperature (660° maximum above 35,000 feet, 670° 
for 2 minutes on acceleration) 


check cabin altimeter at 40,000 feet; should read 16,000 feet «1,000 feet 


check partial afterburner power 
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CONFIDENTIAL 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


AAVI 


LEVEL AT 45,000 FEET ALTITUDE CHECK 


XXVII 


VNE DIVE 


1 - 


2. 


епраре manual mode 


accelerate to Vmax level; (this will normally be approximately 1.1 Mach 
at standard temperature (-55% С.) 


check № rpm; (due to temperature Мо rpm will drop approximately 2%) 


check exhaust gas temperature; (660% maximum continuous, 670? allowable 
for 2 minutes on acceleration) 


check aircraft trim and flight controls 


trim servo OFF 

manual mode engaged and Pitch Damper engaged 

obtain Vmax level at 45,000 feet or above 

dive to Vne of Mach 1.5 or 655 knots IAS, whichever occurs first 
check noise level at Vne 

check stability and control 

check anti-G suit equipment in dive recovery 


reduce power to military, extend speed brakes, and check aircraft 
response in slowing to subsonic speed 


Note: Do not exceed 5.6 G in symmetrical pull-out or 4.0 G inan 
asymmetrical pull-out. Zero G is limited to 3 seconds. 


HIGH ALTITUDE CHECK 


Once during shakedown processing the aircraft will be flown in-excess of 
50,000 feet for the following checks: 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 
1- engine performance 


2 - afterburner blowout 
3 - radar operation 
4 - cabin pressurization 


Note: The MC-1 partial pressure suit will be worn for all flights above 
45,000 feet. 


XXIX 
ESTABLISH DESCENT 
1 - check Меза effectivity; distortion and discolorization not excessive 


2 - check canopy de-fog ON; air should blow out canopy upper center de-fog 
outlets; cockpit noise level will increase slightly 


3 - at 35,000 feet retard throttle rapidly to stabilized idle, then advance 
rapidly to full military; if compressor stall occurs, use the following 
procedure: 


a - throttle - IDLE 
b - reduce to subsonic speed and decrease altitude 


c - if stall continues and engine starts to over-temperature, throttle - 
OFF; make a normal air start 


ROLL 


1- perform aileron rolls left and righi; check for aileron centering and normal 
aircraft response; roll rate is unrestricted above 20,000 feet and restricted 
1/2 (3.57) aileron throw below 20,000 feet in excess of 450 knots IAS 


Note: Do not perform maximum deflection aileron rolls between 0.88 
Mach and 1.0 Mach without operative stability augmentation. 
Radar should be in standby position during maneuvers. This 
condition prevents gyro damage and maintains the antenna in a 
rigid position. 
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(SEE FINAL PAGE SECTION | FOR EXCEPTIONS APPLICABLE TO TF-102A) 
š 


LOW ALTITUDE SPEED RUN 
1 - attain 0.95 Mach maximum between 5,000 feet and 10,000 feet above terrain 
2 - check stability augmentation performance 
3 - check aircraft trim 
4 - check flight controls for centering, forces, and response 
XXXII 
ARC-34 RADIO 


1 - while in flight check communications on several channels through the 
frequency range of the set: (225.0 to 339.9 mo) 


2 - check operation for receiver squelch; the squelch should function to keep 
receivers quiet except during reception of signals above the preset level 


3 - check for presence of sidetone in the headsets 
XXXIH 
IFF CHECK 
1 - select Channel 12 (364.2) "Duly" or "Swanee'' and check operation on all modes 
XXXIV 
ARN-12 MARKER BEACON RECEIVER 
1- check operation of the marker beacon receiving set as aircraft is flown at 
1,000 feet and 25,000 feet over a fan-type marker of CAA instrument 
landing markers 
2 - check at outer and inner markers during ILS approach 
XXXV 
ARN-14 OMNI-DIRECTIONAL RANGE SYSTEM 
1- General communication, omni-directional range signals and course indi- 


cator should constantly indicate direction of omni-range station from air- 
craft, as measured from magnetic North. The compass card, controlled 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


by the remote indicating magnetic compass, should rotate so that magnetic 
heading of aircraft is indicated against reference marker at top of indi- 
cator face. Vertical pointer of the course indicator should indicate lateral 
positional deviation from the selected omnirange station. Warning flag 
should prevent false on-course indications by obscuring part of center- 
pointing vertical needle of course indicator when airborne equipment 18 
not receiving the proper omnirange signal. Complete operational check as 
follows: 


a - turn on УНЕ NAV system and set VHF frequency selector to 112. 2 
b - check for station identification 


с - the vertical pointer of the course indicator should give "on-course', 
"fly-left" or "fly-right'' indications 


d - check volume control and set at desired level 


e - establish a known inbound heading to station by varying aircraft head- 
ing so that the No. 2 needle on RMI falls under top indice 


f - hold above heading and set same heading on OMNI indicator with course 
indicator knob; the OMNI needle should be centered and the RMI read- 
ing should equal ID249 window reading +2 degrees (no wind condition) 


g - establish drift correction, if necessary, and cross-check that OMNI 
deviation needle reading corresponds to RMI card needle reading 
+2°; check that OMNI needle deflection is correct directionally 


h- when flying over station check that ЕМГ No. 2 needle swings 180° апа 
that the TO-F ROM indication is correct; also, check for right or left 
deflection on OMNI needle 


Note: When crossing over station, the OMNI flag may flicker in 
and out; this condition is normal. 


J-4 COMPASS CHECK 
1- check in Mag and DG positions on a known heading (52^) 


2 - check in Mag and DG positions that when aircraft turns, compass card 


rotates freely and in proper direction; check in both directions 
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(SEE FINAL; PAGE SECTION Й FOR EXCEPTIONS APPLICABLE TO TF-102A) 


MAGNETIC (STANDBY) COMPASS 
1- +7° of J-4 cardinal headings 
LOCALIZER AND GLIDE PATH (ARN-18) OPERATION 
1- these functions will be checked on the Palmdale ILS facilities 


| 2 - trim airplane in level flight at 1,500 feet above terrain and at an IAS of 
220-240 knots 


Note: Extend landing gear at outer marker. 
3 - set УНЕ frequency selector to 109.1 


4 - the leg of the ILS shall be approached from approximately 8 to 14 miles out 
at an 89? angle or less 


5 - when the localizer (vertical) needle on the course indicator starts to move 
from the stop, make a 35? bank into the localizer beam and assume proper 
heading; at this time, glide path needle will be riding at top of indicator; 
when approaching the outer marker the glide path needle should start 
moving toward center of indicator and be approximately centered at outer 
marker 


6 - check aircraft altitude at outer (approximately 3,900 feet @PMD) and 
middle (approximately 2,800 feet QPMD) marker; also, check for align- 


| ment on runway 


7 - with glide path needle centered, maintain the proper course and follow 
glide path 


8 - the landing approach should be discontinued at 200 feet above terrain 
minimum altitude 


XXXIX 


EMERGENCY GEAR DROP 


| 1 - this check, if satisfactory, need only be made once during company shake- 
47 | down; this check to ђе conducted only if the normal extension and геїгас- 
tion of the landing gear was satisfactory; the following procedure will be 
used: 
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(SEE FINAU PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


a - normal gear handle UP 


b - pull emergency gear handle and note that clip, if applicable, holds 
handle out 


c - gear extends and locks within 15 seconds 
4 - when gear is down and locked place normal handle in the down position 


Note: (1) when gear is dropped by emergency, the nose wheel 
steering 18 inoperative 


(2) should the gear not extend and lock, the following should 
be used: 


(a) normal handle UP 
(b) push in emergency gear handle 
(c) allow 1 1/2 minutes for the air to bleed off; the gear 
will not retract immediately but will try to retract 
С, 5 ог 6 times before they will indicate UP and locked 
(d) after gear is UP and locked, lower gear by the 
normal hydraulic system; if the gear still does not 
indicate down and locked; pull the emergency gear 
handle; have a visual check made by the tower or 
other aircraft; alert emergency crews via tower and 


land 


(e) if after landing the gear still indicates unsafe, stop 
| оп the runway and have landing gear pins installed 


XL ' 
RAM АТВ TURBINE CHECK 
| 1- select PRIMARY hydraulic gage 
2 - extend RAT during landing pattern; (maximum extension 345 knots) 


3 - check that under no control movement the gage readings are above the 


following: 
| £ (1) 200 knots - 2450 pounds 
(2) 180 knots | - 1800 pounds 
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(SEE FINAL, PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


XLI 
LANDING 
l- 
В 
XLII 


(3) 160 knots - 1350 pounds 


(4) 140 knots - 1000 pounds 


if gear is to be extended by emergency system, 1t is recommended that a 
simulated flame-out pattern be flown to allow more time for gear drop and 
RAT check 

after touch-down check the following: 

а - deploy drag chute; (maximum deployment time - 4 seconds) 

b - check jettisoning operation when clear of the runway 

c - with speed brake switch IN, re-pull handle noting the secondary 


hydraulic system gage, the brakes should open; with handle pulled, 
operate speed brake switch; speed brakes should remain OPEN 


POST LANDING CHECK 


l- 


Engine: if an engine re-check is required, obtain Palmdale Tower permis- 
sion to stop on taxi strip for run-up 


Operate trigger salvo. There should be no door action due to nose wheel 
door microswitch which prevents firing when door is in open position 


boost pumps OFF 

VHF NAV - OFF 

radar OFF 

pressure - OFF 

canopy OPEN, if desired; maximum speed 50 knots 


master switch OFF; check that all electrical power is OFF the aircraft; 
turn back ON and re-set AC and DC generators 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


9 - Fuel System: 


а - low level warning: atleast once during company shakedown this вуз- 
tem should be checked by running both No. 3 tanks down to low level 
indication; the warning lights should illuminate at 570 pounds +160 
pounds and +4% of indicator reading 


b - left and right tank operation: select left and right tank position and 
note normal engine operation and that fuel level in No. 3 tank on 
selected side drops; # is necessary to have fuel in No. 3 tanks left and 
right only in order to detect drop in No. 3 tank level 


c - flow divider: select No. 3 tanks left and right; maximum differential 
in readings will be 300 pounds unless afterburner use was above 
average during the flight 


d - fuel quantity: select No. 3 tanks left and right; the total of those two 
readings should be within 160 pounds and +4% of indicator total read- 
ing 


Note: If the fuel quantity indications are questionable, check on 
C actual amount of fuel required for reservicing the aircraft. 


XLIII 
SHUTDOWN 
1- with external power applied and ground crew positioned, retard throttle 


OFF, monitor shutdown, check fuel flow zero, normal engine deceleration, 
and no rise in ТТ, 


Note: Engine cool-down period is 5 minutes. This time should have 
elapsed by the time aircraft is in the chocks. 


2 - operate speed brakes; this will bleed the secondary hydraulic system below 
800 psi prior to the primary system and give a reliable check on the 


hydraulic warning flasher unit 


3 - work controls to work primary system below 800 psi; check hydraulic 
warning light goes steady at approximately 800 pounds 


4 - speed brakes closed; hydraulic pressure zero; rpm zero; extend, rotate, 
and pull drag chute handle approximately 1/2 inch.to check that pneumatic 
Ж system will open speed brakes; push drag chute handle IN 


5 - turn fuel selector OFF 


31 


C 


CONFIDENTIAL 


F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT TEST pu 


(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


6 - install seat pin 

7 - disconnect personal leads and insure lap belt pin is clear 

8 - check to see canopy fixture is installed prior to leaving aircraft 

9 - make short visual check of aircraft for leaks, pressure readings, etc. 
XLIV 
POST FLIGHT 

1- Short Post Flight Briefing to Crew Chief for fuel, engine, hydraulics, 

gear, flight controls, and pneumatic discrepancies; this short briefing is 


necessary and important for proper ground disposition of the aircraft. 


2 - Post Flight Meeting with Foreman and Liaison Engineers for further dis- 
cussion and elaboration on flight discrepancies. 


3 - Complete Convair Form 1860 in triplicate. 


4 - No. 2 copy to Inspection; No. 3 copy to Shop; return original copy to 
Production Flight Office (Flight Dispatch). 


5 - Complete aircraft folder. 


32 
CONFIDENTIAL 


CONFIDENTIAL 


F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION И- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINALIPAGE SECTION 11 FOR EXCEPTIONS APPLICABLE TO TF-102A) 


THE PRODUCTION FLIGHT TEST PROCEDURES AND SPECIFICATIONS FOR THE F-102A 
APPLY TO THE TF-102A WITH THE FOLLOWING EXCEPTIONS: 


LOADING 


1- Weight and Balance: cg limits 26.4% to 27.5% mac. 


2 - Note limitations and engineering shortages. 


EXTERNAL CHECK 


i - check side slip transducer probe for alignment and security. 


POST START CHECK 


Canopy: signal for the ground crew to remove canopy hold fixture and perform 
the following: 


Note: 


IN-FLIGHT CHECKS 


а - 


р = 


f- 


rotate canopy latch handle counter-clockwise to vertical position 
and check counterbalance 


rotate canopy latch handle clockwise to horizontal with canopy in 
an intermediate position and note canopy will hold 


rotate canopy latch handle to vertical and close canopy; push in 
handle and note cinchdown during initial travel 


push latch handle full in; the canopy locks should not bind, both 
lock over-center indicators aligned, and canopy unlock light 


extinguished 


pull canopy handle out (approximately 8 inches) and note latches 
disengage and cinch-down is relieved 


taxi with canopy as desired 


Do not taxi with the canopy open unless canopy latch is in lock 
(horizontal) position. 


1- allswitches and controls will be functionally checked from both sides 


cannot De FOLE S ynder 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


3 - 


note canopy buffet between 0.82 Mach and 0.87 Mach. Buffet will in- 
crease with higher angles of attack, 5tgXEx altitudes, and accelerated 
maneuvers lower 

Vmax level at 35,000 feet will be approximately 0.92 Mach 

УМЕ Dive speed is 510 knots IAS or 1.3 Mach, whichever occurs first 
altitude specification is 48,500 feet 


maximum differential between airspeed indicates at 300 knots IAS is 
+5 knots 


maximum differential between 7-2 Compasses is £2? 


maximum differential for altimeters is +175 feet at 10,000 feet indicated 
altitude 
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SECTION III 
RADAR FLIGHT TEST 


SPECIFICATION CONFORMANCE 
The following outlines MG-3 Radar Test Procedures which are conducted in a manner to af- 
ford compliance with Test Specification ZN-8-004 and ZN-8-005 as amended by AMC letter 
MCPHFC (RDZ-1SFG/2-6) dated 11 August 1955. 
I 
BEFORE START WITH POWER APPLIED TO AIRCRAFT 
1- armament switch to SAFE 
2 - salvo selector switch to SNAKE 
3 - elevation control to DETENT 
4 - azimuth scan control to B 
5 - radar power switch to OFF 
6 - radar mode switch 
a - check light in 30 mile and 6 mile position 
b - check for no light in the ground map and beacon positions 
c - return switch to 30 mile position 
7 - intensity controls left and right turn to mid position 
8 - IF gain control full down (counter clockwise) 
9 - radar hand control; check locked position; unlock hand control 


10 - elevation roll switch to DETENT 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТЕ.1024) 
11- check electronic cooling light ON 


| Note: Forward instrument panel lights rheostat must be turned clockwise to 
illuminate the 6 mile and 30 mile mode lights. 


II 

AFTER ENGINE START 
1- AC power check 115 + 3 volts 
2 - electronic cooling light OFF 
3 - radar power switch ON 


4 - start clock: no presentation for 30 seconds, then the artificial horizon and 
the range sweep race will appear; the range sweep trace will sweep 


9 - depress and hold the action switch on the hand control; adjust right 
intensity conti 1 counter clockwise until the range sweep trace disappears; 
then turn the RT intensity control clockwise until the range sweep trace 
is barely visible; while still holding the action switch, press the return 
to search button; release the action switch; release the return search button 


6 - turn IF gain control full up (clockwise) 


7 - check the delay timer: 3 minutes, 15 seconds to 4 minutes, 40 seconds 
for main bang and ground clutter to appear on the scope 


8 - adjust left intensity control until the artificial horizon is at a comfortable 
level; hold horizon knob IN if necessary to erect the horizon, (+ 10 
degrees 90 seconds maximum); center the artificial horizon by rotating 
the horizon centering knob 


9 - depress action switch and place range gate marker on main bang; check 
that attack display appears momentarily then goes to break away signal 


Warning: If electronic cooling light does not go out do not turn on radar: 
abort the flight. 
If electronic warning light illuminates: turn radar off and abort 
the flight. 
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III 


IN FLIGHT 


1- check АС voltage 115 + 3 volts 


2. 


rotate artificial horizon centering knob full clockwise and counter clockwise; 
check that the artificial horizon has approximately 2 inches of travel and 
that it passes through the center position of the scope; re-center the horizon 


set the azimuth scan switch successively to "1." "С" "В" and "В"; check 
that the range sweep trace paints corresponding areas on the scope 


"L" 65°L to 108 
"C" 3591, to 7 
"В" 65°L to 65°R 
"В" 1071 to 65°R 


Reset azimuth scan switch to "В" 

vary elevation scan control up and down; ground echoes should appear at 
the lower antenna angles, and disappear at the higher antenna angles; 
return el-scan control to detent 


30 mile mode - check that the 30 mile marking is illuminated 


a - unlock hand control -- press the action switch; observe that the range 
gate marker appears on the range sweep trace at 7-1/2 miles 


b - move the hand control forward and backward; check that the range 
gate marker moves from the 15 mile position down to the main bang 


c - move the hand control so that the range gatemarker coincides with 
the altitude mark or the main bang; note that attack display appears 
on the scope 


Warning: Do not attempt this with AFCS engaged. 


d - while holding the action switch, move the hand control from side to 
side, and check that the range sweep trace follows the hand control 


e - check the altitude mark appears on the range sweep trace at a position 
corresponding to aircraft altitude 


f - note that characteristic ground or cloud echoes appear on the scope at 
correct range, azimuth, and elevation 
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(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 
6 - 6 mile mode - check the 6 mile marking is illuminated 


a - press the action switch, move the hand control forward and backward 


b - check that the range gate marker travels the full length of the range 
sweep trace 


c - while holding the action switch, move the hand control from side to side 
and check that the range sweep trace follows movement of hand control 


d - return to search; check that the altitude mark appears on the range 
sweep trace at a position corresponding to aircraft altitude 


Note: This must be done below 36,000 feet indicated altitude. 
7 - return to 30 mile mode -- 


While holding the action switch actuate the elevation roller switch on the 
hand control up and down. Check that the aspect of display varies. 


8 - return to search 

Note: If electronic cooling light illuminates: abort the flight. 
IV 
GROUND MAP 


1- turn radar mode switch to ground map; check that the 6 mile and 30 mile 
markings are not illuminated 


2 - move the elevation control switch UP; check that the ground display dis- 
appears; move the elevation control switch down, check that the ground 
display reappears 


3 - check that the strobes follow corresponding movement of the hand control 


4 - fly a heading toward an identifiable terrain feature 


5 - turn the elevation scan control to provide a radiation angle appropriate to 
an estimated range requirement; check accuracy of screen presentation 
by visual reference to terrain features 


6 - move hand control until the lower strobe is just below the reference ter- 
rain feature; press the beacon expand switch and check that the expanded 
display appears on the scope 
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E (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF.10241 


7 - antenna stabilization check: 


а - return to search in ground map mode; move the elevation scan control 
to detent 


b - perform a bank to the right and a bank to the left; place the aircraft in 


а 15? dive and а 15° climb; while these maneuvers are being performed, 
check that the orientation of map display on the scope remains constant 


V 
BEACON OPERATION 


1- set radar mode switch to beacon; check 6 mile and 30 mile light not 
illuminated 


2 - fly a heading toward one of the following stations: 


a - March AFB 2-2 

Ь- Е! Того 1-2-1 

с - Downey 2 

d - San Diego 1-2-1-1 


3 - set the armament selector switch to З RAD or 24 rockets 
4 - turn the elevation scan control to provide а radiation angle appropriate 
to the estimated range requirement; check that the coded beacon response 
appears on the scope 
5 - depress the action switch, move the hand control until the lower strobe is 
just below the lowest horizontal bar of reply; brighten the reply to best 
response with the elevation roll switch; press the beacon expand switch 
and check that the expanded display appears on the scope 
VI 
ANTI-JAM CHECK 


l- system in auto search and 30 mile mode 


2 - press anti-jam button and hold at 2 second intervals; check that targets 
and indicator trace remain on scope 


Note: A slight variation in target definition and intensity may be noticed 
during this check. 
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(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


THE INTERCEPTOR AND THE TARGET AIRPLANE WILL RENDEZVOUS OVER PALMDALE 
AIRPORT АТ AN ASSIGNED ALTITUDE. AN IN-TRAIL POSITION WILL BE FLOWN BY 
THE INTERCEPTOR DURING SNAKE MODE CHECKS. THE FLIGHT PATTERN SHOWN IN 
FIGURE 1 WILL BE USED FOR SYSTEM CHECKS IN THE ATTACK MODES. 

VII 

SNAKE MODE OPERATION - Check in the 6 mile mode with armament switch to arm. 


Set armament selector switch to SNAKE and arming switch to ARM. Follow and maintain a 
constant distance from the target airplane. 


1- press action switch on hand control and lock on to target airplane at 
approximately 5,000 yards; check that attack display appears on scope 


2 - check range rate arc at zero position on indicator and range circle remain- 
ing at constant diameter; also check that steering dot is centered 


3 - increase range to 6000 yards; check that range rate arc is moving in a 
counter-clockwise direction 


са 4 - decrease range to 4000 yards; check that range rate arc is moving in a 
clockwise direction and that range circle has begun to shrink 


5 - make a 50? turn to the right; check that indicator trace and steering dot 
move to the left and that system maintains lock-on 


6 - make a 100? turn to the left; check that indicator trace and steering dot 
move to the right and that system maintains lock-on 


7 - place aircraft in a 30? climb; check that dot and artificial horizon move 
down and that system maintains lock-on 


8 - place aircraft ша 30° dive; check that artificial horizon and steering dot 
move up and that system maintains lock-on 


9 - position interceptor so that a 30? tail attack can be made 


10 - decrease range to 200 yards; check that pull-out presentation appears on 
scope without armament doors opening 


Note: 2000 yards equals one radar mile. 


E Note: Reference circle will not shrink in the snake mode. 
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Cy (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A) 
VIT 


MISSILE ATTACK (Lead Collision Course) 


Position interceptor so that a 90° lead collislon course can be flown toward the target airplane 
(see figure 1). Set salvo selector switch to MISSILES 3 ВАР. 


1 - obtain lock-on and check for attack presentation 
2 - check indicator trace for correct position relative to target 


3 - during the attack run, check that range rate arc indicates correct rate of 
closure and that indicator trace is moving toward center of scope 


4 - check that visual contact exists between target and interceptor during last 
3 miles of attack run 


9 - check that range circle is decreasing in diameter 


6 - check that reference circle shrinks to 1/4 inch diameter during final phase 
of attack run, ("В" Time) 


7 - check stability of steering dot during final attack phase for both pitch and 
yaw 


8 - check for pull-out presentation on scope and observe location of indicator 
trace near center position 


9 - visually observe relationship of target to interceptor at time pull-out signal 
appears 


Note 1: During a normal 90? lead collision run, no maneuvering is required 
for interceptor to pass clear of target. 


Note 2: The target ship will be responsible for avoiding collision with the 
interceptor. 


Note 3: If lock-on is lost in the missile mode, the radar must be recycled by 
returning ACP switch to snake for 5 seconds. 


WARNING: Failure of azimuth angle of target to decrease and of range sweep 
trace to move toward center of scope during final portion of 
attack run is an indication that a collision course with the target 


С, is being flown. 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO TF-102A) 
IX 


ROCKET ATTACK (Lead Collision Course) 
1 - set ACP switch to 24 rockets 


2 - the rocket mode can be flown in the same manner as the missile mode with 
the following exception: 


3 - check that range circle begins to shrink at 5000 yards and reference circle 
decreases to 1/4 inch in diameter; the reference circle decreases to 
1/4 inch at 20 seconds to fire 


Note: Other than Note No. 3, the same notes and warnings that applied to 
missile attack will apply to rocket attack. 


X 
HIGH ALTITUDE CHECK - 52,500 feet 
1- radar mode switch to 30 mile 
Ç 2 - check range sweep trace norma] - no appearance of arcing on the scope 
3 - check that ground return appears at proper position on the scope 
4 - make normal rocket run on the target airplane from this altitude 
5 - make normal missile run on the target airplane from this altitude 
WARNING ALL RADAR FLIGHTS:: Turn radar power switch to STANDBY 
a - during accelerated maneuvers 
b - while making an ILAS approach 
с - before landing 
XI 
CROSS CHECKS IN THE EVENT OF А FAILURE 
1- Loss of Video: 


a - check for presence of main bang 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIGNS APPLICABLE ТО TF-102A) 


b - depress action switch; check that range gate appears on the range 
sweep trace 


с - check if video appears back on the scope when going from STANDBY 
to ON, or from WARM to ON 


d - check the range sweep trace; note if it brightens momentarily every 
four seconds 


2 - Loss of B Scan: 


a - actuate anti-jam button for two seconds, then go to STANDBY and back 


to ON 

b - check AC power 

с - check cabin pressurization 

d- 1- turn radar power switch to OFF 
2 - turn the right intensity control to mid-position 
3 - turn IF gain control full counter clockwise 


4 - turn radar power switch to ON 


5 - adjust the right intensity control and the IF gain contro! as listed 
in After Engine Start Procedure 


3 - erratic steering dot - check if the range sweep trace is steady 
4 - weak video - check ground map return 


5 - no beacon return, go to STANDBY and back to ON 
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(SEE FINAL PAGE SECTION ۱۱ FOR EXCEPTIONS APPLICABLE TO TF-1024) 
ARMAMENT SYSTEMS 


TO ACCOMPLISH THE FOLLOWING CHECKS, IT IS NECESSARY THAT А "T" ТО "є" 
JUMPER BE INSERTED IN THE R/H AFT 5401 PLUG, THE COCKING MECHANISM ON THE 
3 FORWARD MISSILE LAUNCHER RAILS BE PULLED BACK AND LOCKED, (THIS WILL 
NOT BE NECESSARY IF BALLAST IS ON THE RAILS), TO SIMULATE THAT THE MISSILES 
HAVE NOT LEFT THE LAUNCHERS AT THE FIRE SIGNAL, AND THE ROCKET INTER- 
VALOMETER OUT-PUT PLUG IS TIED BACK AND STOWED. 
I 
TRIGGER SALVO 
Operation to be conducted in a clear area with target ship in formation to check the operation: 
1- ROCKET MODE 
а - radar ОМ 
b - arm safe switch to ARM 
С, с - ACP switch to rocket trigger salvo 
а - squeeze trigger to first detent - (missile bay doors should open) 
e - squeeze trigger all the way - (missile bay doors should close) 
Í - release trigger 
Note: Radar ON is not necessary for any trigger salvo cycling, but this will 
put it in readiness for later radar cycling. Arm safe switch is to 
remain in the armed position for the entire armament check except 
to get out of missile misfire. 
2 - MISSILE MODE 
& - ACP switch to missile trigger salvo 


b - squeeze trigger to the first detent (missile bay doors should open and 
the aft launchers should extend) 


c - squeeze trigger all the way back (aft launchers should retract, the 
front launchers should extend, retract and the missile bay doors 


= should close) 
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II 


RADAR TIE-IN 


1- ROCKET MODE 


а - arm safe switch to ARM 


b- 


с - 


Note: 


reset intervalometer by returning ACP switch to the rocket trigger 
salvo position for 10 seconds 


check that the radar is not locked on; (to prevent inadvertent cycling 
of the armament system); then turn ACP to 24 or 48 rockets 


lock-on to target and make normal radar pass; (the doors should open 
at approximately 6.5 seconds before fire-time); the doors should close 
immediately after FIRE 


It 18 necessary to stop momentarily (5 seconds) at the snake position 
in any radar operation to clear radar. Radar will cease to scan when 
switching the ACP switch through either the ROCKET ОРТ ок the 
missile 3 OPT positions, To return to search you must depress the 
AUTO SEARCH button on the left stick grip. 


To repeat radar rocket run, clear radar by going back to SNAKE 
momentarily and reset intervalometer. 


It is possible when re-cycling the intervalometers from the missile 
trigger salvo position for the missile intervalometer to rëset before 
the rocket intervalometer. In this event place the arm safe switch to 
ARM, clear radar by going to "Snake" for 5 seconds, and re-cycle 
intervalometer. 


2 - MISSILE MODE 


а - 


arm safe switch to ARM for minimum of 2 minutes; (time needed for 
004 box to time out) 


ACP switch to SNAKE (5 seconds) 
ACP Switch to ALL 


lock-on to target and make a normal missile pass; (the doors open 
and the aft launchers extend at D time, no more than 3 seconds before 
E time); at E time the aft launchers will retract and the forward 
launchers will extend; at this time the misfire light on the ACP panel 
will illuminate indicating that a misfire has occurred 


45 
CONFIDENTIAL 


CONFIDENTIAL 


F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST pu 
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e - depress the push to retract button and hold until the forward launchers 
retract and the doors close 


Note: Releasing button before sequence is complete will stop cycle in an 
intermediate position. Launchers will fully retract. Doors can be 
closed by actuating push-to-re-tract button again. 

To repeat radar missile runs - re-cycle intervalometers. 
It is possible when re-cycling the intervalometers from the rocket 
trigger salvo position for the rocket intervalometer to reset before 
the missile intervalometer. 
In this event place the arm safe switch to ARM. Clear radar by going 
to snake for 5 seconds. Re-cycle intervalometer. Clear radar by 
going back to snake. 
THREE POINTS TO REMEMBER 
1- RE-CYCLE RADAR 
(08 2- RE-CYCLE INTERVALOMETER WITH ARM SAFE SWITCH ТО ARM 


3- ALWAYS BE IN "SEARCH" BEFORE SELECTING ARMAMENT POSITION 
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The test F-102A airplane was equipped with 
two 230-gallon pylon tanks to extend the 
range for ferrying purposes. With the tanks 
installed, the aircraft is limited to 450 knots 
IAS ог .95 true Mach number, and to a load 
factor of 2.4g with the tanks full. Fuel se- 
quencing of the production installation first 
uses fuel from the pylon tanks, then the in- 
ternal tanks. The test airplane was equipped 
with selector switches mounted in the cockpit 
to control the sequencing of fuel from the 
pylon and internal tanks. 


A total of 22 hours and 6 minutes were 
flown at the Air Force Flight Test Center, 
Edwards Air Force Base, California, to obtain 
Phase IV quantitive performance data for the 
Pilot’s Handbook and to obtain qualitative 
handling characteristics of the tank equipped 
airplane. 


Take-off distance from brake release to an 
altitude of 50 feet is increased 500 feet with 
maximum power and 1150 feet with military 
power. Although the tanks increase drag ap- 
preciably, the tank limit speed can be attained 
or exceeded with military power at all alti- 
tudes below 35,000 feet. The tanks reduce 
climb performance, lowering the maximum 
power combat ceiling from 56,500 to 50,000 
feet, and reducing the military power ceiling 
from 45,000 to 42,000 feet. The additional 
fuel provided by the tanks increases the ferry 
range to 1435 nautical air miles, an addition 
of approximately 250 miles. If the tanks are 
dropped when empty, the range is increased 
to 1685 nautical air miles. 


This report bas been reviewed and is approved / 15 ашам 1987 | 


H. A."HANES 
Colonel, USAF 


Director, Flight Test 
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Handling characteristics of the production 
version F-102A with pylon tanks installed are 
unsatisfactory due to a neutral stability con- 
dition which exists during take-off and initial 
climb. With full internal and external fuel, 
the center of gravity is slightly aft of the limit. 
Fuel is used from the external tanks from en- 
gine start, maintaining full internal fuel until 
the tanks are empty. The fuel sloshing to the 
rear of the partially empty external tanks dur- 
ing take-off acceleration aggravates the aft cg 
condition, causing the aircraft to approach the 
neutral stability region. This deficiency was 
overcome in the test aircraft by using fuel from 
only the internal tanks during start and taxi, 
thus keeping the external tanks full. Since the 
cg shifts forward rapidly when internal fuel 
is used, the cg is within limits at take-off. In 
other respects the handling qualities of the 
tank equipped airplane are generally the same 
as the unequipped airplane except that a lat- 
eral-directional oscillation is encountered at 
speeds above 440 knots IAS. Although this 
oscillation is beyond the authority of the 
damper system, it is not considered a safety of 
flight problem. 


Jettison of the tanks is satisfactory when the 
landing gear is retracted, but may endanger 
the landing gear when it is extended. Cycling 
of the armament doors is prohibited with 
pylon tanks installed necessitating tank jetti- 
son prior to combat, and prohibiting arma- 
ment training missions with tanks installed. 


MARCUS F. COOPER 
Brigadier General, USAF 


Commander 
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This report presents the results of Phase ЈУ 
performance flight tests of the Е-102А аш- 
plane, S/N 53-1791, equipped with jettison- 
able pylon fuel tanks. These results are com- 
pared to those obtained in the previous Phase 
IV test on the same airplane not equipped with 
external stores. 


The tests were flown at the Air Force Flight 
Test Center, Edwards Аш Force Base, Cali- 
fornia, during the period from 2 January to 
1 February 1957. Fifteen flights were flown; 
2 without pylon tanks and 13 with the tanks 
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INTRODUCTION 


installed. The total flying time was 22 hours 
and 6 minutes. 


The only significant change over the pre- 
vious Phase IV test aircraft is the installation 
of standard Class II, 230-gallon, jettisonable 
pylon tanks. The basic weight of these pylons 
and tanks is 289 pounds. When installed on 
the aircraft and in a level position, the tanks 
hold 448 gallons of fuel. In level flight atti- 
tude there are approximately 3 gallons of un- 
usable fuel remaining in each tank when the 
"empty tank" signal comes on in the cockpit. 
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TEST RESULTS 


taxiing and ground handling 


The taxiing and ground handling qualities 
of the pylon tank equipped airplane are the 
same as those of the airplane not equipped 
with external tanks except for the require- 
ment for more power to initiate the ground 
rol! due to the increase in weight. The nose 
wheel steering is difficult to use (with or with- 
out external tanks) because of high rudder 
forces and the excessive force required to hold 
the nose wheel steering button in the engage 
position. Taxiing is further compromised be- 
cause of unsatisfactory brakes, which are dis- 
cussed under a separate heading. 


take-off and initial climb 


On the test airplane, the use of fuel from 
the external tanks is controlled by electrically 
operated valves. А switch for each tank is 
mounted on the instrument panel, giving the 
pilot complete control over the use of fuel 
from either or both tanks. However, there is 
no provision for such control in the production 
tank modification plans. Present plans are to 
have external tanks feed fuel as soon as the 
engine is started, maintaining full internal 
fuel until the pylon сапЕв are empty. This аг- 
rangement can cause a serious handling prob- 
lem due to neutral stability caused by the aft 
cg location which will exist during take-off 
and initial climb. With full internal and ex- 
ternal fuel, the cg is 0.5 percent MAC aft of 
the present aft limit of 30.5 percent MAC. The 
forward shift of the center of gravity as fuel 
is used from the external tanks is very slow. 
However, the forward shift of the center of 
gravity with the consumption of fuel from the 
number 1 (aft) tank is quite rapid, requiring 
the consumption of only 300 pounds of fuel 
to bring the cg within limits. Since tbis quan- 
tity of fuel was normally required for taxi 
during this test, the cg was held within limits 
for take-off by use of fuel from the aft tanks 
only. This procedure can be used only when 
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tank control switches are available to the pilot. 
In Áir Defense Command use, where the air- 
craft is hangared at the end of the runway, 
less than 300 pounds of fuel would be re- 
quired. However, if fuel were used from the 
aft tank only, take-off handling characteristics 
would be satisfactory despite a slightly aft cg 
condition. 

One take-off was made simulating the pro- 
duction configuration by turning the external 
tank switches on before engine start which al- 
lowed fuel to transfer from engine start until 
the tanks were empty. The internal fuel read- 
ing was 7000 pounds before engine start and 
7400 pounds immediately prior to take-off, 
which indicated an internal overfilling condi- 
tion. This 400 pounds plus approximately 300 
pounds required to taxi meant that approxi- 
mately 350 pounds of fuel had been trans- 
ferred from each external tank. This partially 
evacuated the tanks, allowing the fuel to slosh 
to the rear during the take-off acceleration 
which aggravated the aft cg condition. The 
control response characteristics under these 
conditions showed that the aircraft approached 
the neutral stability region. 

АП of the test flights with the exception of 
the one described above were made using the 
tank switches to control feeding, burning 300 
pounds of internal fuel before take-off and 
turning the external tanks on after becoming 
airborne. The handling characteristics were 
found to be the same as those of the airplane 
without external tanks so long as the cg was 
maintained within limits. The increased 
weight required а 10 knot increase in the rec- 
ommended take-off speed. 

The increased weight and drag of the pylons 
and tanks plus the weight of the additional 
fuel has increased the take-off distance approx- 
imately 500 feet in maximum power and 1150 
feet in military power. Take-off performance 
is presented in Figure 1, Appendix 1 and sum- 
marized in the following table: 
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TAKE-OFF PERFORMANCE 


| Standard Day—Sea Level FAS at Ground 1А$ at Total Distance 
| : Weight Take-Off Roll 50 Feet at 50 Feet 
| Loading 10$. ts. +. kts. ft 
| مس مس خاش چس سس شی سس سے یا سار‎ fp ge ee ee ee eae ee ete es og Вин See gan ee спрей, ey eS ee ee een Des pee eres Й = سو سب مت‎ IT a Т 
Maximum Power No Stores* 27,600 145 2250 160 3000 ' 
سا رس‎ Two Full 230-Gallon Tanks 30,600 145 2500 160 3500 |, 
Two Full 230-Gallon Tanks 30,600 165 3100 180 4300 | | 
| (Miltary Power Но Stores* 27,600 150 3900 160 5250 
| | ws Two Full 230-Gallon Tanks 30,600 150 4700 160 6400 


~ Previaus Phase IV data at a standard thrust 04 14,800 
pounds maximum and 9,800 pounds military power has س سس کہ سم ہے یچ‎ mati ПН - ل‎ ш 2.2 ہہ‎ di 

| been corrected to 14, 300 pounds and 10,100 pounds і YS vp uu ae ae en ЕС RI LU а ` 

[ maximum and military power respectively. Flgure 2 af 

| 

1 

1 


| Two Full 230-Gallon Tanks 30,600 155 4850 175 7200 


Appendix Г presents the previous data corrected to the 
higher thrust values. 


The climb performance of the F-102A air- 
plane is reduced by the installation of pylon 


and directional oscillation is experienced. This 


| B continuous climb performance 
| 

| š . n ` 
š oscillation is of а magnitude beyond the ап- 


tanks. Тће combat ceiling at maximum power 
is decreased from about 56,500 feet to 50,000 
feet and from 45,000 to 42,000 feet at military 
power. Ас maximum power the time to climb 
to optimum cruise altitude (35,000 feet) is 


thority of the damper system but is not of a 
severity to be considered a safety of flight 
problem. The climb attitude and the handling 
characteristics below 440 knots are approxi- 
mately the same as the airplane not equipped 


with pylon tanks. 

Climb performance is presented in Figures 
3, 4 and 5 of Appendix I, and is compared to 
the previous Phase IV data in the following 


increased from 2.25 minutes to 2.0 minutes 
and at military power from 7.7 minutes to 10.5 
minutes. 

During the climb at maximum power at in- 


dicated airspeeds above 440 knots, a lateral table. 
CLIMB PERFORMANCE 
No Tanks (Reference AFFTC-TR-56-23 
Two 230-Gallon Pylon Tanks F-102A Phase IV Performance Tast} 
Altitude Weight нав ші Tima Ко Altituda اہ‎ кз "climb. 
x ДАШЫ В о ел اے‎ жен РИ a p mam ИЖ: латы 
аны Биылға ен, сала шуна Eee ees 
Maximum Sea level 30,300 13,600 0 Sea level 7], 300 ET ,500 Ü E 
тше 20,000 29,650 12,900 1.5 20,000 26,550 17,300 11 
30,000 29,200 11,800 23 30,000 26,250 12,300 1.8 
40,000 28,900 5,300 3.4 40,000 25,950 1,300 2.8 
__ 50000 | 28400 | 800 | 67 | $0000 | 25550 | 3500 | 47 — 
Military Sea level 30,400 5, 600 0 Sea level | 21, 300 5,500 0 
iuri 20,000 29,850 3,500 4.5 20,000 26,800 5,100 3.7 
30,000 29,550 2400 82 30,000 26,500 3,300 6.0 
__ 40,000 | 29200 |. 700 | 146 | 40000 | 25200 | 1500 | 1002. 
| Normal Sea level | 30,400 - 4,500 0 - = کے‎ = 
Á Proud 10,000 30,100 3,600 2.6 = = = == 
| 20,000 29,800 2,600 5.9 = = — — 
30,000 29,500 1,600 12.8 = = 2: - 
| 35,000 29, 300 1 1200 14.3 ass = = = 
x CONFIDENTIAL 
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Ас maximum power the optimum climb 
speed is limited by the contractor's restrictions 
on the pylon tank equipped airplane (450 
knots [AS or .95 true Mach number). Below 
15,000 feet the schedule is limited to about 
440 knots because of the previously mentioned 
oscillations. 


At mñitary power the climb schedule should 
be flown about 0.05 Mach number slower than 
the optimum climb schedule for tbe un- 
equipped airplane. Optimum climb speed 
schedules for the tank equipped airplane de- 
termined from level flight accelerations are 
presented in Figures 6 through 10 of Арреп- 
dix I. 


level flight performance 


Installation of the pylon tanks increases the 
minimum drag coefficient to 0.0132 from 
0.0122. Тће drag rise (increase in drag due to 
Mach number effects) occurs at a lower Mach 
number as well, yielding a larger drag differ- 
ential at high Mach numbers. Maximum level 
flight speeds, however, are dictated by the 
pylon tank limitation (450 knots IAS or .95 
true Mach number) rather than power limi- 
tations. The tank limit speed can be attained 
or exceeded with military power at all alti- 
tudes below 35,000 feet. 


Best cruising speed is not affected by the 
addition of tanks; however, the increase in 
weight and drag results in a reduction of 
cruise altitude from 40,000 to 38,000 feet at 
the start of a cruise climb, and the specific 
range at the optimum conditions has been 
lowered approximately 19 percent (to 0.195 
from 0.24 nautical air miles per pound of 
fuel). А more complete discussion of range 
capabilities is included in the paragraph on 
"Range Missions”. Cruise data is presented 
in Figure 13 of Appendix I and summarized 
in the following table: 
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CRUISE PERFORMANCE 
Two 230-Gallon Pylon Tanks Installed 


Engine Pressure 


Altitude Weight Specific Range Ratio Р, /Р 
ft. 15. масћ Мо. МАМРР t? to 

а А EE уверили РЕКА | 

12,000 21,800 12 1.80 

28,000 25,600 17 1.84 

33,000 26,800 184 2.12 

38,000 26,200 ‚195 2.32 
ge ee a ae See i | 


Cruise capabilities without external stores 
have been checked at 15,000 and 30,000 feet 
to resolve difficulties encountered during the 
previous Phase IV program. This data shows 
an increase in specific range and a decrease in 
fuel flow required from that of the earlier tests. 
Figure 12 of Appendix I presents the cruise 
data, and a discussion of the problem is in- 
cluded in Appendix I. 

Complete level flight performance for both 
the tank and no store loadings are presented 
in Figures 12 through 25 of Appendix I. 


range mission 


The ferry range capability of the F-102A 
(equipped with pylon tanks) is increased ap- 
proximately 250 nautical air miles to 1435 
miles when tanks are retained throughout the 
flight and using military power for take-off 
and climb-out, a cruise climb starting at 35,000 
feet, and arriving over the destination with 
1,000 pounds of fuel remaining. This range 
can be increased 250 additional nautical air 
miles by jettisoning the tanks when they are 
empty. This mission does not include combat. 
An actual mission of this type was flown to 
demonstrate the range capability. The mission 
resulted in 1430 nautical miles traveled and 
2,000 pounds of reserve fuel at 35,000 feet 
altitude. The additional 1,000 pounds of fuel 
reserve penalized the actual mission approxi- 
mately 220 nautical miles. The specific range 
encountered during the mission checked 
within 2 percent of that obtained from level- 
flight cruise data. Results of the actual range 
mission are presented in Figure 26 of Ap- 
pendix I and summarized in the following 
table. A computed mission is included for 
comparison. 


—.— 


ACTUAL RANGE MISSION 


2100 Pounds Fuel Remaining at Beginning of Descent— 
Pylon Tanks Dropped When Empty 
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Take-Off 07 
Time — min. 1 11 
Fuel used — lbs. 500 1000 
Масћ №. - — 
NAMT — 80 
NAMPP — — 
Altitude — ft. — — 
COMPUTED RANGE MISSION 
1000 Pounds Fuel Remaining at Beginning af Descent-— 
Pylon Tanks Dropped When Empty 
Time — min. 1 10.5 
Fuel used — Ibs. 500 1000 
Mach No. — — 
' МАМТ — miles — 17 
| МАМРР е = 
Altitude — ft. - - 


Cruise Cruise With- 
With Tanks out Tanks Totals 
35 130 177 1 
1,420 4,940 1860 | 
8 84 == 1 
280 1,013 1433 | 
197 211 - | 
35,000 35,000 = | 
to 37,000 | 
с 
32 155% 204 
1,425 6,045“ 8970 
.825 .84* == 
278 1,330" 1585 
195 22% ян 
35,000 35,000 ہے‎ | 
іо 37,000" | 


я maneuvering capabilities 


Maneuvering with pylon tanks installed is 
restricted because of the tank limitations of 
2.4g when full and 4.25g when empty. The 
tanks do not alter the maneuvering capability 
of the aircraft except for the load factor limit. 
Conditions at onset of buffet yield approxi- 
mately the same lift coefficients as noted in 
previous tests without external! stores. In these 
tests,’ buffet was first noted at the conditions 
tabluated below and presented in Figure 27 
of Appendix I. 


ONSET OF BUFFET 
(Pylan Tanks Installed) 


sene | шинэ me Е 
172 1 158 1 
200 1.5 198 1.5 
230 2.0 256 2.0 


*Reference ۵۴۴۲۷-76-3 
—Fhase IV Performance 
Test F-1024A. 


At the time the test program was flown the 
aircraft was restricted to 2g load limit. Due to 
this fact buffet boundary was not investigated 
at load factors above those listed. 


The intensity of the buffet increases with 
an increase in load factor and/or with a de- 
crease in airspeed. High rates of sink develop 
at these conditions; at 139 knots IAS a rate of 
sink of 1030 feet per minute was encountered 
with an airspeed bleed off of 8 knots per sec- 
ond. However, this rate of sink would be much 
higher if the airspeed bleed off were ассот- 
plished at 12 knot per second. Control of the 
aircraft is good in roll, pitch and yaw down 
to the minimum permissible speed of 120 
knots IAS. Lower indicated speeds are con- 
sidered unstable, however, because of the 
heavy buffet and high rates of sink encoun- 
tered. 
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B tank jettison 


The contractor's tank jettison demonstration 
indicated that tanks can be jettisoned satis- 
factorily with the landing gear retracted. No 
jettisons were attempted with the gear down 
because of the possible danger of damaging the 
landing gear door fairings and the tires. À 
requirement exists for investigating the emer- 
gency jettisoning of the external tanks with 
the gear extended, and should be demon- 
strated by the contractor prior to tactical use 
of the tanks. 

During the limited Phase IV program the 
tanks were jettisoned empty once near the 
cruising conditions of 0.8 Mach number and 
35,000 feet. The tanks and pylons cleared the 
aircraft satisfactorily even though one of the 
jettisoning charges did not fire. 


Weight—lbs. at 50 Feet—kts.|  Distance—ft. 
Normal Braking — No Drag Chute "723000 - = وج‎ - 8690 142 | 
26,000 174 9880 148 
| 
Maximum Performance — No Drag Chute | 
25,600 155 6060 135 | 
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№ armament door operation 


Cycling of armament doors is prohibited 
with pylon tanks installed. The specification 
for development of the pylon tank capability 
spelled out a requirement for ferry flights only 
without missile firing capability. The possi- 
bility does exist that the doors may be cycled, 
and missiles fired with tanks installed without 
undesirable characteristics. This capability has 
not been demonstrated by the contractor be- 
cause of lack of requirement. Application of 
the Е-102А would be extended -if combat and 
training missions could be accomplished with 
tanks installed. The contractor should demon- 
stráte the cycling of che armament doors while 
tanks are installed to determine if there are 
any adverse aerodynamic effects present in this 
configuration. | 


B approach and landing 


Installation of the pylon tanks does not af- 
fect the F-102A in landing except for а require- 
ment for higher speeds when landing with 
additional fuel aboard. When less than 2000 
pounds of fuel remain, a final approach should 
be flown at 160 knots IAS with a touchdown 
at 140 knots. With fuel in excess of 2000 
pounds, the final should be accomplished with 
approximately 170 knots IAS and the touch- 
down made at 150 knots. 

The landing performance results are pre- 
sented in the following table. The values 
shown are an average of several landings. The 
maximum performance landing data is in- 
conclusive, because of poor braking action 
and a resultant blown tire. All landings were 
made without the use of a drag chute. 


LANDING PERFORMANCE 


Standard Day—No-Wind Conditions 


Average 

Average IAS Ground 

at Touchdown Distance 
kts. н. 


Ачегаре Tost Average IAS Average Total 


The braking system in the Е-102А is ех- 
tremely unsatisfactory. The most serious de- 
ficiency is the time delay between deflection 
of the pedal and the application of braking 
action. This time delay is approximately 11^ 
seconds and is present both on application and 
release of the brakes. Also, the brake pedal 
deflection is excessive, there is very little “feel” 
to the system, and the pedal forces do not in- 
crease linearly with the degree of deflection. 

During landing roll or an aborted take-off 
the combination of all of these deficiencies 
make it very easy to over-control the braking 
action and induce skidding. Once skidding has 
started the time delay does not allow the brake 
to release soon enough to prevent a blown 
tire. 


asymmetric loading 


The airplane is easily controlled with an 
asymmetric load, such as when one pylon tank 
fails to feed. Differential elevon requited to 
trim out this unbalanced load is in the region 
of 1 degree (0.5 degrees each elevon) in the 
cruise configuration. One take-off and one 
landing were made with one tank full and one 
empty using normal trim settings. The un- 
balanced load was easily controlled with a 
slight amount of lateral control deflection. 


CONFIDENTIAL 


B thrust calibration 


Three static thrust calibrations were made, 
two at the beginning and one at the end of 
the program. The nonafterburning calibration 
agrees very closely with the previous Phase IV 
test while the calibration in afterburning indi- 
cates a lower thrust for the same pressure ra- 
tio. Static trim of the engine during these tests 
was 10,100 pounds in military power and 14,- 
900 pounds in maximum power for a sea level 
standard day. The military power thrust 
was approximately 300 pounds greater than 
during the previous Phase IV test. The in- 
flight bias curve (Figure 11 of Áppendix I) 
agrees very well with that in the previous test 
(reference AFFTC-TR-56-23, Figure 26 of 
Appendix I). 


The airspeed calibrations accomplished dur- 
ing this test substantiate the previous Phase 
IV calibrations and indicate no effect from 
the pylons and tanks. The airspeed system 
used the same test boom as was used pre- 
viously in the Phase IV program. À compari- 
son of these results is presented in Figure 31 
of Appendix I. 
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CONCLUSIONS 


Addition of two 230-gallon pylon tanks in- 
creases the ferry range of the F-102A to 1435 
nautical miles, an addition of approximately 
250 nautical miles. This range is further ex- 
tended to 1685 nautical miles by dropping 
the tanks when empty. The increase in weight 
and drag resulting from the tank installation 
causes an increase in take-off requirements of 
500 feet with maximum power and 1150 feet 
with military power. Though the parasite 
drag coefficient has been increased 8 percent 
and the drag rise is initiated at a lower speed, 
the limitations on the tanks (450 knots IAS 
or .95 true Mach number) dictate the maxi- 
mum speed capability of the aircraft. 

The Е-102А aircraft with two 230-gallon 
tanks installed is unsatisfactory in the produc- 
tion configuration because of the aft cg and 
neutral stability conditions caused prior to 


and during take-off by uncontrolled fuel 
scheduling. This situation could be corrected 
by modifying the system to include selector 
switches to permit take-offs and initial climbs 
on internal fuel. The installation. of pylon 
tanks lowers the climb performance by reduc- 
ing the maximum power combat ceiling from 
56,000 to 50,000 feet; and the military power 
ceiling from 45,000 to 42,000 feet. 


Handling characteristics are not changed by 
installation of the tanks except for the unsafe 
condition at take-off caused by the rearward 
center of gravity position at take-off and a 
lateral-directional oscillation at indicated 
speeds above 440 knots. 


Jettison of pylon tanks is satisfactory with 
the landing gear retracted, but may endanger 
the landing gear when extended. 


RECOMMENDATIONS 


It is recommended that the following be accomplished: 


71. Incorporate pylon tank fuel selector 
switches in F-102A aircraft prior to installing 
pylon tanks. 


ward ат. — 72. Require full pylon tank fuel through take- 


off, using internal fuel only until the climb 


' 5. Improve the braking system to give the 


pilot better "feel" and a rapid response to 
pedal action with reduced pedal deflection for 
maximum braking. 
,6. Improve the nose wheel steering by re- 


speed schedule is obtained (whenever pylon М“ ducing rudder pedal forces required. 


tanks are used). 
bilities with the landing gear extended. 


Á. 'The contractor investigate the effects of 
armament door cycling with tanks installed. 


CONFIDENTIAL 


3. The contractor demonstrate jettison capa- سے‎ 


‚ 7. Reduce the force required to hold the nose 
7 wheel steering button engaged. 
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data analysis methods 


thrust calibration 


The thrust calibration data was corrected 
to standard sea level conditions as outlined in 
AF Technical Report No. 6273, pages 3-22 and 
3-23, using equations 3.811, 3.812 and 3.816. 


The engine manufacturer's C, versus P,;/P, 
curve was used as a basis for extrapolating 
measured thrust data obtained on the thrust 
stand. Engine air flow for ram drag computa- 
tions was obtained from Pratt and Whitney’s 
curve No. 17145. À ram efficiency of .96 was 
assumed for this airframe in the subsonic 
region. 


Take-off data was corrected to standard 
day, nó wind conditions as outlined in AFFTC 
Technical Note R-12 with the use of equations 
(4-3a) and (4-5a) on pages 7 and 8 respec- 
tively. The standard day thrust of 10,100 
pounds at military power and 14,900 pounds 
at maximum power was obtained from the 
static thrust calibration (Figure 29) and the 
take-off engine trim curves. 


Because the brakes will not hold the air- 
plane in maximum power prior to take-off, 
the engine pressure ratio was read at military 
power just before brake release. Using this test 


P,,/P,, the test thrust was obtained from the 
thrust calibration curve (Figure 29) of this 
Appendix. 


The take-off data of the previous Phase IV 
test was corrected to the standard thrust used 
in this program to aid in the comparison of 
the two tests. 


continuous climbs 


Continuous climbs were corrected to stand- 
ard conditions at test gross weight as outlined 
in АЕ Technical Report Мо. 6273, pages 5-1 
through 5-17 and using equations (5.203) 
and (5.206). 


An engine pressure ratio bias curve (Ра /P,, 
versus бо) was used to determine power avail- 
able with military or maximum power on a 
standard day. Standard thrust was determined 
by entering the bais curve with standard day 
temperature to obtain standard day Ры/Р... 
Thus using test and standard day values of 
Р,-/Р,., test and standard thrust is obtained 
as discussed in the paragraph on thrust cali- 
bration. 


The in-flight bias curve Figure 11 agrees 
very well with the bias curve used for climbs 
in the previous Phase IV test. (See Figure 26, 
AFFTC-TR-56-23.) 
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B accelerations 


Level flight accelerations, used to determine 
a climb speed schedule, were reduced by the 
following method: 


19362 0as А(М?) + АНс 


R/C = At 


where the following notations apply 
R/C rate of climb 
баз standard ambient temperature di- 
vided by 288 
A (M?) difference in the square of Mach 
numbers at time 1 and time 2. 
A Hc pressure altitude increment 
At time increment 
The power available is determined from the 
bias curve as described in the paragraph on 
thrust calibration. 


level flight 


The fuel flow was corrected to standard day 
using inlet conditions and is presented in Fig- 
ure 28 of this Appendix. The thrust was ob- 
tained as described in the paragraph on thrust 
calibration and weight corrections were made 
using the drag polars. 


Disagreement exists in the P,;/P,, versus 
Mach number and fuel flow data between the 
data obtained without external stores and 
that obtained in the previous Phase IV test. 
This disagreement arose from misinterpreta- 
tion resulting from insufficient data at 30,000 
feet and at the low speed end at 15,000 feet. 
The present data appears to be consistent and 
to agree with the drag polar. ; 


There is a slight difference between the 
faiřed fuel flow curves from the two test pro- 
grams (Figure 28 of Appendix I of this report 
and Figure 27 of Appendix 1, AFFTC-TR-56- 
23). However, data from the earlier tests 15 
more scattered than that from the present 
series and the test data is consistent with the 
faired curve in the present report. The scatter 
of the previous test results from the state of 
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the art in fuel flow measurement. (Electrical 
noise was registered with the signal from the 
fuel flow transmitter causing the errors in the 
data.) The signal from the fuel flow transmit- 
ter in the later tests was recorded on an oscil- 
lograph where discrimination could be used 
in separating noise from the data. 


The landiùg data was corrected to standard 
conditions as outlined in AF Technical Report 
No. 6273 pages 6-17 through 6-19 using equa- 
tions (6.407) and (6.408). 


temperature 


Temperature used in the majority of the 
computations was obtained from weather bal- 
loon data taken at approximately the same 
time as the test flights. When test temperature 
data was used from the instrumentation in the 
airplane, a recovery factor of 0.96 was used. 
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APPENDIX H 


general aircraft information 


В aircraft dimensions 
| 
| 
| 


Wing Атеоћ ___________________МПАСА_0004-65 (Modified) 
Агеа 695.05 sq ft. Leading edge sweepback___ 60° 
Span 38 ft 1.6 in. Trailing edge sweepback 5° 
МАС -423881й.. 
Aspect а 2189 йч» 80 
Airfoil ۷۸۸۸۔5951101‎ 0004-65 (Modified) س‎ 
Incidence. پر‎ Elevons 
Dihedral _ _ _ 0 


Ава 68 59 К, 


тг Span. МН, 
а i 4°, —19* 
Camber 1594€ Deflection | J.- +3 g 
. : Rudder 
Vertical Tail 2 143 54 ft. 
Айға — CGB. 59 ft. Deflection ж25% 
Span _ 8.67 ft. 
МА 10534. FIN 
Aspect ratio... — 1.10 Да 6090541 
| 
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B flight limitations B fuel system 
(with pylon tanks installed) Fuel is transferred from the pylon tanks to the internal 
Engine tanks by pressurizing the pylon tanks. The pylon tanks in- 
Maximum power 1 min. on ground crease the fuel capacity about 448 gallons giving a total 
15 min. in flight capacity of 1558 gallons. 
Military power. 5 тіп. on ground 
30 min. in flight 
Exhaust gas temperature Ш power plant 
НИК  — — | 630°С below 35,000 feet : : . : 
7 660°C above 35 000 feet А Pratt and Whitney J57-P-23 turbo jet engine with after- 
| burner is installed in this aircraft. The engine is rated at 
Airspeed (with tanks installed) 16,000 pounds sea level static thrust with afterburning and 
Clean 450 kts. IAS 9,800 pounds nonafterburning. 
.95 true Mach number 
Gear extended__._220 kts. IAS 
Шар chute ____________160 kts. 14$ Ш weight and balance 
Canopy open. 30 КБ. (with pylon tanks installed) 
Ram air turbine — __345 kts. IAS 


The aircraft was hallasted to simulate the combat loaded 
production airplane for this program. The gross weight at 
engine start was 30,889 pounds including the pilot, fuel and 
pil. The center of gravity varies with fuel consumed from 
31.0 percent MAC at engine start to 25.1 percent MAC when 
fuel load is expended. 


Load Factors 
Maximum symmetrical. —0.8 to 2.4g tanks full 
— 2.15 to 4.25g tanks empty 
Maximum asymmetrical. — 0 to 1.86¢ full tank 
0 to 3.1g empty tank 


Aircraft is restricted from inverted flight and to 3 seconds of zero 
or negative g flight. 


test instrumentation 
Armament һау doors cannot be opened while pylon tanks are іп- = ы я 


stalled on the airplane. PILOT'S PANEL 
Angle of pitch 
B roll limitations Angle of yaw 
Full afleron is permissible except at speeds above 270 Normal acceleration 
knots IAS where maximum deflection shall be one-half throw. Lateral acceleration 


Afterburner nozzle position 


№ rudder induced maneuvers Rudder position 


| I š Elevon position 
Excessive rudder induced maneuvers should be avoided. р 


Not тоге than 144 pounds of rapidly applied rudder force Bleed valve position 
should be applied. Correlation counter 
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Exhaust gas temperature 
RPM (М, ) 

Engine pressure ratio (Ра, /P to) 
Engine fuel flow 

Fuel quantity 

Directional heading 
Indicated Mach numher 
Indicated airspeed 

Turn and bank indicator 
Pressure altitude 
Magnetic compass (1-2) 


Rate of climb 
Cabin altitude 2 
РНОТО PANEL а notations 
Low pressure tachometer (М, ) к їл 0081 
| : C drag coefficient 
| High pressure tachometer (N , ) 1 0 
| Engine fuel flow Ч, 2. 
Fuel quantity consumed n AD. ۱ 
Outside air temperature g normal acceleration or load factor 
Indicated airspeed n Macs AUTRE 
Pressure altitude NAMPP nautical air miles per pound of fue! 
\ АЗ 20116 МАМТ nautical air miles traveled 
| Afterburner fuel quantity consumed N, high speed engine rotor speed 
| Power Јемег position Pr, turbine exhaust pressure 
Corratation counter Pt, free stream total pressure 
| Time of day i жерлі 
| Afterburner nozzle position W, De یی‎ 
Turbine discharge pressure (Р |) 0 ratio of ambient temperature to sea level 
А temperature 
Left hand hleed valve position : : рег : 
Time stop watch S ratio of amhient pressure to sea level pressure 
Main gear touchdown light EGTorT,., exhaust gas temperature 
А V calibrated airspeed 
Nose gear touchdown light у с ا‎ 
Turbine discharge temperature (T + ; ) T ۲ 7 | 
Ап oscillograph was used to record fuel flow. K T A J thrust coefficient x nozzle area 
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The inherent stability provided by the 40% increase in vertical tail 
area is sufficient to eliminate any roll restrictions because of inertial coup- 
ling dangers. These roll tests show that the test airplane has less inertial 
coupling effects and better handling and general flying qualities than the 
standard F-102A with the sideslip feed-back operating. The 100% relia- 
bility of the large tail is much more desireable than the small tail with а 
sideslip feed-back which does not incorporate а satisfactory safety device. 


я 


plane. АНегоп requirements for spin recovery and asymmetric load соп- 
ditions, however, were not determined. 
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introduction 


This Technical Note presents an evaluation of 
the rolling characteristics of the F-102A with a 
40% enlarged vertical stabilizer. These flight tests 
were conducted under the authority of the Com- 
mander, Air Force Flight Test Center, at the request 
of the Air Research and Development Command. 
Тһе tests were accomplished at Edwards Air Force 
Base from 11 January to 24 February 1956. Fifteen 
flights totaling 12 hours and 5 minutes were re- 
quired in the F-102A airplane USAF No. 53-1813 
to complete the evaluation. The evaluation pilots 
were: J. S. Holtoner, Brig. General, USAF; H. А. 
Hanes, Colonel, USAF; R. M. Baker, Colonel, USAF; 
Е. К. Everest, Lc. Colonel, USAF; В. L. Stephens, 
Major, USAF; 5. В. Childs, Major, USAF; К. M. 
White, Captain, USAF. 

The F-102A airplane USAF Мо. 53-1813 is a 
standard production F-102A except that it has a 


"glove fit" vertical stabilizer which increased the 
area from 68.33 to 95.14 square feet. The test air- 
plane does not have a production "yoke" stick but 
the total aileron available is 14 degrees, the same as 
a production airplane. The test airplane was pow- 
ered by a J57-P-41 trimmed-up to simulate a J57-P-23 
engine. All other F-102A aircraft have J57-P-23 en- 
gines installed. The engine start gross weight of the 
airplane was 27,640 pounds with a cg of 29.6% 
MAC. The enlarged vertical stabilizer is quoted as 
increasing the airplane gross weight by 166 pounds. 
The control system is a standard F-102A control 
system which includes a yaw damper, and a turn 
coordinator. The pitch damper was installed but 
inoperative during these tests. Telemetering facili- 
ties were used to obtain airplane response and con- 
trol position data and for ground monitoring dur- 
ing the test flights. Performance data was obtained 
by photopanel. 

The limitations for this evaluation described by 
the contractor are as follows: 


| m Abrupt roll maneuvers are limited to altitudes in excess of 
ROLL LIMITATIONS: | 12,000 feet. 


, W Roll maneuvers may be performed with maximum available 
_ aileron and to 2 to 3 degrees of critical elevator. 


` № Maximum airspeed, clean configuration: 450 knots IAS or 1.25 


" AIRSPEED LIMITATIONS: Mach number, whichever occurs first. 


' № Maximum airspeed, gear down: 240 knots IAS. 


— n! nnd ——————— € - ^ XQ cem чиш с, 


' № Normal load factor — Symmetrical +3.59 —1.8g — Asymmet- | 


LOAD LIMITATIONS: I rical +3.09 —1.0g. | 
| № Lateral load factor —0.5g (This restriction may be lifted аз 
[es ЧО E SBE апо anO OM e e 


test results 


B roll evaluation 


Inertial coupling effects in rolls have been re- 
duced in the F-102A airplane with the enlarged 
vertical tail area so that no divergence in sideslip 
is encountered. Several two and three turn con- 
tinuous rolls were made and the data shows the 
sideslip angle did not diverge during these rolls. 
The effect of elevator deflections were checked dur- 
ing the rolls and the increase in sideslip angles was 
negligible. The maximum sideslip angle encountered 
during these tests was 6.5 degrees at 15,000 feet and 
0.62 Mach number. 

The directional stability provided by the en- 
larged vertical tail is better than that of the stand- 
ard F-102A with sideslip feed-back operating. At 
35,000 feet and 0.77 Mach the test airplane rolled 
185 degrees per second with 13 degrees of aileron 
and maximum sideslip of 6.0 degrees. The standard 
F-102A under similar flight conditions, with side- 
slip feed-back operating, rolled 170 degrees per 
second with 15 degrees of aileron and maximum 
sideslip angles of 5 to 9 degrees. 

The contractor maintains thac the structural 
loads incurred with a “glove fit” tail approach the 
limit loads in rolls with full aileron deflection at 
low altitudes and high airspeeds. An aileron restric- 
tion of 10 degrees instead of present 14 degree (total 
aileron deflection) has been recommended by the 
contractor to prevent conditions which might result 
in structural failure. A 10 degree aileron limitation 
has little effect on the roll capabilities at low air- 
speeds. In the power approach configuration at 180 
knots, there is little decrease in roll rate experienced 
with decrease in aileron deflection from 14 degrees 
to 10 degrees, The time required to roll through 30 
degrees of bank angle is .70 seconds with 14 degrees 
aileron and .83 seconds with 9 degrees aileron. The 
roll capabilities at higher speeds are reduced with 
a 10 degree aileron limitation so that at 15,000 feet 
and 0.53 Mach number the maximum roll rate is 
reduced from 150 degrees per second to 110 degrees 
per second. At 0.81 Mach number, the maximum 
roll rate is reduced from 205 degrees per second 
to 180 degrees per second. The time to roll through 
100 degrees of bank angle using 13 degrees of 
aileron was 0.95 seconds at 15,000 feet and 0.62 


А 


Mach number. Under the same conditions of speed 
and altitude, 1.05 seconds were required for 100 
degrees of bank angle using 10.2 degrees of aileron. 
The amount of aileron obtainable decreases with in- 
crease of IAS at low altitudes so that 14 degrees of 
aileron is available at 180 knots IAS and only 10.5 
degrees is available at 480 knots. With a limitation 
of 10 degrees, the maximum aileron available at 
high speed would undoubtedly be reduced further. 
The aileron requirements for spin recovery or asym- 
metrical load conditions are unknown. 

Presently being considered by the contractor is 
non-linear aileron force-deflection gradient such that 
the gradient is essentially constant to 10° aileron 
deflection and jumps to a higher constant gradient 
for the range of IO to 14 degree total deflection. 

Rolls were accomplished at 180 knots IAS with 
gear down at 12,000 feet. These rolls were made 
through approximately 120 degrees change in bank 
angle (60 to 60 degrees). The yaw damper and turn 
coordinator жеге operating during these rolls. In 
these rolls the roll rate tends to a constant value 
at large aileron angles possibly because of increasing 
sideslip angles (approaching five degrees) and loss 
of aileron effectiveness. The data is presented in 
Figure 1, Appendix I, and the roll data is listed in 
Table 1 of Áppendix I. 

Rolls were accomplished in the cruise configura- 
tion at 15,000 feet in the speed range of 0.53 to 0.95 
Mach number. Rolls were made through 120, 360 
and 720 degrees change in bank angle. The 720 de- 
gree rolls were made to determine if any adverse 
effects occurred in continuous rolls. The roll time 
histories in Figures 6 through 8, Appendix I show 
that the sideslip angle reached a peak in approxi- 
mately 1 second and did not reach a steady state 
response at time of recovery. In most 360 degree 
rolls the sideslip angle reached a peak in 1 second 
and a second slightly higher peak occurred during 
recovery. Тће maximum sideslip angle obtained dur- 
ing all of the roll tests was 6.5 degrees in a two 
turn roll with 175 degrees per second rate of roll at 
0.62 Mach number and 15,000 feet altitude. Elevator 
deflections of 2.5 degrees up to 1.25 degrees down 
were made during the rolls. The effects on sideslip 
angle were not noticeable. The roll characteristics 
are presented in Figure 2, Appendix I. The sideslip 
angles are negligible in rolls using up to 10 degrees 
of aileron deflection and vary from 1 to 6.5 degrees 


with 10 to 14 degrees of aileron deflection. These 
rolls are presented in tabular form in Table 2, Ap- 
pendix I. 

Rolls were accomplished at 0.77, 0.92 and 1.12 
Mach number at 35,000 feet from wings level 
through 360 degrees or more. Time histories of 
some typical rolls are presented in Figures 9 through 
13, Appendix I. These rolls show the characteristic 
of the sideslip angle is not divergent during one to 
four continuous rolls. This data shows that the in- 
herent stability of the aircraft is sufficient со be free 
of inertial coupling dangers. Elevator deflections of 
2.5 degrees up (A/C nose up) to 1.4 degrees down 
were made during these tests and the data did not 
show any appreciable increase in sideslip angle. 
The roll characteristics are presented in Figures 3 
through 5, and Table 3, Appendix I. 


dynamic lateral-directional 
stability 


The dynamic lateral-directional stability char- 
acteristics of this airplane are excellent with the yaw 
damper and turn coordinator operating. It requires 
1.0 to 1.5 cycles for the oscillations to completely 
damp out. With the yaw damper off the oscillations 
damp out very slowly and do not meet Air Force 
Specifications, although che conditions encountered 
are not dangerous. The tests were accomplished at 
35,000 feet ac 0.77, 0.92 and 1.12 Mach numbers. 
The data is presented as time histories in Figures 14 
through 16, Appendix I. 


Static directional stability 


'The airplane has satisfactory static directional 
stability. It requires right rudder and left aileron 
to produce a left sideslip. The static directional 
gradient of this airplane with the enlarged tail is 
about 2 degrees of rudder рег 1 degree of sideslip 
and the rudder area is 1130 square inches. The 
УЕ-102А had a rudder area of 1383 square inches 
and 1 degree of rudder produced 1 degree of side- 
slip. The rudder area of the standard F-102A is 
1070 square inches. 


The static directional tests were conducted at 
altitudes of 12,000 and 35,000 feet with the yaw 
damper and turn coordinator operating. The pilot 
attempted to obtain full rudder deflection during 
the tests büt was not able to because the "q" box is 
Scheduled to limit rudder deflection with "а". The 
data is presented іп Figures 17 and 18, Appendix 
Г. These plots show the rudder effectiveness and 
the maximum rudder deflections for the speeds 
presented. 


performance evaluation 


The climb performance of the test aircraft is 
essentially the same as obtained on the Phase II 
ҮЕ-102А airplane. The effects of the large tail on 
climbs are within the limit of test accuracy. Two 
check climbs at maximum power were made to 
altitudes above 53,000 feet. The data obtained below 
45,000 feet is not valid for comparison purposes 
because the speed schedule as flown at lower alti- 
tudes was much greater than the recommended 
climb speed schedule. The climb data is corrected 
to the same standard thrust used for the Phase II 
tests (AFFTC-TR-55-31). The data is presented in 
Figure 19, Appendix I, with the Phase II data in- 
cluded as dashed lines for comparison. 

Maximum level flight speeds obtained at 37,000, 
44,000 and 51,000 feet indicated a very slight change 
from those of the aircraft with a small tail. The 
differences, however, are within the limits of test 
accuracy. This data is presented in Figures 20 and 
21 as drag versus Mach number and drag coefficient 
versus Mach number. 

The engine used for these tests was a ]57-Р-41 
trimmed-up to simulate a J57-P-23 engine, as was 
done in the Phase П program. The static thrust run 
indicates slightly less thrust at maximum and mili- 
tary power for static conditions than was obtained 
during the Phase II program. The thrust coefficient 
is also less than the earlier test and is presented in 
Figure 22, Appendix I. 


conclusions 
it is concluded that: 


& Мо roll limitations are required because of inertial coupling effects. 

Ш The roll capabilities with the increased area tail meet the roll requirements 

to perform operational and non-operational type maneuvers. 
| ш The directional and roll-coupling stability of the aircraft has been improved; 
| however, the requirement for the yaw damper and turn coordinator still exists. 
| W The performance of the airplane has not been appreciably affected as there 
| is negligible change т ceiling and maximum speed. 
| Ш А restriction of 10 degrees (total) aileron deflection has been requested Бу 
| the contractor to prevent structural failure of the enlarged tail. This restriction is 
acceptable for normal operation providing the pilot is able to obtain 14 degrees 
| (total) aileron deflection for emergency conditions. At present the aileron require- 
| ments for spin recovery and asymmetric load conditions are unknown.  ——^- 
| 
) 
| 
| 
| 
| 


recommendations 


it is recommended that: 


Ш The increased area tail be included on all F-102A aircraft. 

W This change be incorporated prior to delivery of any F-102A aircraft to using 
agencies. 

Ш Spin requirements and asymmetric conditions be investigated as soon as i 


| | possible to determine the aileron requirements for all flight conditions. 
Ш An investigation be made to determine the aileron restriction with "а" and 
Mach number to satisfy structural limits. 
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discussion The eléVons of the F-102A airplane perform a 


| 


dual function by operating differentially as ailer- 
ons and in unison as elevators. Total aileron was 
| computed by taking the algebraic summation of 
the elevon positions with down elevon considered 
negative. The direction of aileron (left ог right) 
was chosen according to the direction it tends to 
make the aircraft roll. The time history plots in 
this Appendix have been presented as one half 
of the total aileron displacement. It is not the trace 
of a single elevon. 
| Elevator displacement is the average of the 
two elevons with up deflection tending to cause the 
aircraft to pitch up. The elevator deflections pre- 
sented in the time history plots in this Appendix 
| show the elevator deflections from trim and are 
| not absolute values of elevator position. 

The sideslip angle, as presented, indicates the 
opposite of yaw angle as measured with a yaw 
| vane installed on the nose boom. 
| The climb апа level flight performance dota 
| were corrected іо standard conditions in the same 
| manner as outlined in AFFTC-TR-55-31, the Phase M 
| report оп the ҮЕ-102А. Тһе engine used for these 
| tests (also for the ҮР-102А) was а J57-P-41, 


— | trimmed-up to simulate а J57-P-23 engine. 
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Figure Мо. 7 
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Figure Мо. 8 
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Figure Мо. 9 
AILERON ROLLS 
F-102A USAF No. 53-1813 
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Кіриге Мо. 10 
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Figure No.11 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Cruise Configuration 
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Figure No. 12 
AILERON ROLLS 
F-102A USAF Мо, 53-1813 
Combat Configuration 
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Figure Мо,13 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Combat Configuration 
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Figure Мо. 14 
DYNAMIC LATERAL-DIRECTIONAL STABILITY 
F-102A USAF No. 53-1813 
Cruise Configuration 
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Figure No. 15 
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Figure No. 16 
DYNAMIC LATERAL-DIRECTIONAL STABILITY 
F-102A  USAF No. 53-1813 
Combat Configuration 
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FIGURE 22 


STATIC THRUST CALIBRATION 
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TABLE І | | 


ROLLS FROM 60 DEGREE BANK ТО 60 DEGREE BANK 


12,000 feet, 180 knots IAS. (Power approach configuration, gear down.) 


Moximum Maximum Yaw Damper 
Тота! Aileran Roll Rate dus وت‎ Normal Асс. апа Turn 
29 


(deg/sec) (a) Coordinator 
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| TABLE II 
i 


ROLLS FROM WINGS LEVEL THROUGH 360 OR MORE DEGREES 


Cruise Configuration, 15,000 Feet 


Total Maximum Maximum Yaw Damper 
Aileron Roll Rate Sideslip Angle Normal Acc. Number of and Turn 
(deg) (deg/ sot) eg (8) Cant. Rolls Coordinator 


On* 
On 
On 
On 
Оп 


Trim: 0.53 Mach number 
260 knots IAS 
15,000 feet 


On 
On 
On 
On 
On 
On 
On 


Trim: 0.62 Mach aumber 
310 knots IAS 
15,000 feet 


On 
On 
On 
On 
On 
On 
On 
On 
On 
On 


Trim: 0,81 Mach number 
410 knots IAS 
15,000 feet 


R 
L 
L 
L 
L 
L 
L 
L 
L 
L 


—— کے کے کے ہے‎ mn гэг "= жу 
r^ F> r> к= к= ого = ху r 


60°—60°** Оп 
60°—60°** Оп 
60°—60°** Оп 
60°—60°** Оп 
60°—60°** On 
60?—60?** Оп 
1 Оп 
1 Оп 
1 он“ 


Тит: 0.95 Масћ number 
480 knots 145 
15,000 feet 


سر ж‏ سم = سم = سم r‏ 
ду г-‏ سم m‏ سم m‏ سم رج سم 


** These rolls were made with only 60 degree to 60 degree change in bank angle. 


ж 


The yaw damper and turn coordinator were both Нед іп to опе switch т the cock- 
pit and both were either on or off. 
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ROLLS FROM WINGS LEVEL THROUGH 360 OR MORE DEGREES 


Cruise Configuration, 35,000 Feet 


Total Maximum Maximum Yow Damper 
ھ٢‎ Roll Rate Sideslip Angle Normal Acc. Number of and Turn 
(deg) (deg/sac) (Ява) (9) Cont. Rolls Coordinator 


Yrim: 0.77 Mach number 
255 knots IAS 
35,000 feet 


سم = س سم سم x‏ سم m‏ سم m‏ 


он 


L 
R 
L 
R 
і 
R 
L 
R 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 


Off 


Trim: 0.92 Mach number 
314 knots IAS 
35,000 feet 


© m r= r> ZQ r” r> r> m „= ду سم = سم‎ yrr 
= حم سم‎ т 22 Се кт аг 22 r” =Z سم‎ ж سم‎ = 


yarr x سام سم سم سم‎ г гэ ет ет ет гэгээг ">= 


Trim: 1.12 Mach number 5.3 
400 knots 145 4.7 
35,000 fost 


11.5 
10.7 
12.2 
10.7 
12.2 
10.5 
12.0 
12.7 


roro p> سم‎ m r z м ду r ду) r 
— 
پٹ‎ 
о 

r x r‏ = سم x‏ = سم سم سم سم سم 
تح 
о‏ 


№ 
O 
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appendix П [flight log 
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FLIGHT DATE TIME PILOT 
] 11 Jan 56 1:20 Stephens, R. L., Major, USAF 
2 13 Jan 56 :55 Childs, S. R., Major, USAF 
3 I3 Jan 56 :50 Childs, S. R., Major, USAF 
| 4 18 Јап 56 :35 Childs, 5. В., Major, USAF 
| 5 18 Јап 56 :35 Childs, S. R., Major, ۴ 
| 6 18 Јап 56 :40 Childs, S. R., Major, USAF 
| 7 19 Јап 56 :55 Напез, H. А., Сої., USAF 
| 8 20 Јап 56 :35 Baker, R. M., Col., USAF 
| 9 20 Jon 56 :55 Holtoner, J. $., Brig. Gen., USAF 
| 10 21 Jan 56 :35 Everest, F. K., Lt. Col., USAF 
| 11 21 Јап 56 :45 White, В. M., Capt., USAF 
12 21 Jan 56 :55 Stephens, R. L., Major, USAF 
13 22 Feb 56 1:05 Stephens, R. L., Major, USAF 
14 23 Feb 56 :35 Childs, S. R., Major, USAF 
| 15 24 Ееђ 56 :50 Stephens, В. L., Major, USAF 
| Тота! 12:05 


= a Ip 


32 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
Е-102А USAF МО. 53-1813 
EVALUATION OF ENLARGED VERTICAL STABILIZER 


TEST: Check Climb (Max. | TEST: Check Climb (Max. Power) Weight at Engine Start 27, 640 1b. 


Alt. IAS Time Pt4/ Pto ta Gross Wt. № 
Ft. Knots Min:Sec ос 1.5. 9/o RPM 


40, 000 
41, 740 
43, 710 
44, 780 
45, 000 
45, 830 
46, 810 
47, 790 
48, 810 
49, 780 
50, 000 
50, 320 
50, 800 
51, 330 
51, 800 
52, 000 
52, 325 


52, 585 
52, 835 
53, 000 
53, 085 


27:15 
27:36 
27:48.2 
28:02 
28:20 
28:43.8 
28:57.5 
29:17. 3 
29:35 
29:51 
30:13 
30:48 
31:29.7 
31:59.2 
32:21 


33:14.5 


25, 300 
25, 000 
24, 700 


25,600 
25,400 
25,100 
25, 050 


24, 700 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 


F-102A USAF NO. 53-1813 
EVALUATION OF ENLARGED VERTICAL STABILIZER 


TEST; Level Flight Data Weight at Engine Start 27, 640 lb 
| Alt. LAS ta Pt;/Ptg Gross Wt. Nj A/B 
x Ft. Knots ос Lb RPM 


50,630 | 232,5 -23 2. 61 23, 800 6170 Off 
| 37,210 | 374.5 +1 2. 41 22, 500 5970 On(Min. ) 
43,910 | 300,5 =? 2.41 24, 050 6120 On 


--- چھ مس مھ چے‎ e سو‎ gee ee о рар س‎ овие” 


те ——Y r` h‏ سے کے -umma‏ ول یہ ات 


MOM == — маа лз === 


па —. ЕС یک > دو ج‎ s a. 


= ne mamama- e а. 


و би apra‏ — ہے 


37,020 | 412.0 +12 2. 41 23, 000 6180 Оп 
c 
| 
| 
| 
| 
| 
| 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR. 
F-102A USAF МО. 53-1813 
EVALUATION OF ENLARGED VERTICAL STABILIZER 


TEST: Static Thrust Calibration 


First Run 


© © تد‎ бл QQ (мэ 
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Second В 
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3 
4 
5 
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7 
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ABSTRACT 


THE ТЕ-102А is acceptable as a transitional trainer for delta-wing air- 
craft. Tbe airspeed-altitude performance envelope is sig- 
nificantly inferior to performance characteristics of the 
Е-102А. This performance degradation combined with 
airframe buffet encountered іп the 8 to .9 Mach number 
region will tend to restrict the utility of the aircraft as a 
weapon system proficiency trainer. 

Contractural guarantees for take-off, maximum power 
climb performance, and service ceiling are met or ex- 
ceeded, but the aircraft is deficient with respect to military 
power climb performance and maximum speed. 

In general, handling characteristics are acceptable. 
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UNCLASSIFIED 


INTRODUCTION 


UNCLASSIFIED 


This report presents the performance and зта- 
bility and control characteristics of the TF-102A 
airplane as determined from the Phase II flight 
evaluation. These tests were conducted to determine 
if cohtractural guarantees were met and to evaluate 
the aircraft at an early stage of development. The 
test program was conducted under the authority of 
the Commander, Air Force Flight Test Center at the 
request of the Air Research and Development Com- 
mand. The tests were accomplished at the Air 
Force Flight Test Center, Edwards Air Force Base, 
California, between I1 June and 19 June 1956, and 
required nine flights totaling 10 flying hours. The 
test aircraft was maintained by the contractor at the 
Edwards AFB facility. 
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This report also includes quantitative регбогт- 
ance data obtained during prior tests of two ТЕ. 
102А aircraft conducted by a joint AFFTC-ADC 
team for the purpose of making a comparative eval- 
цасіоп of two canopy configurations. 

The ТЕ-102А airplane 18 the two place trainer 
version of the F-102A, featuring a side-by-side seat- 
ing arrangement for instructor and student, The 
trainer aircraft is identical to the Е-102А, except 
that the cockpit, nose section and intake ducts are 
modified to accommodate the side-by-side seating 
arrangement. The airplane is powered by a J57-P-23 
turbo-jet engine with afterburner (flap type nozzle, 
tandem cylinder, forged flap) rated at 16,000 pounds 
sea level static thrust. 

The gross weight of the aircraft at engine start 
is 28,300 pounds, including the pilots, 7098 pounds 
of fuel, and full oil supply. The center of gravity 
varies with fuel consumption from 26.1 percent 
MAC at engine start, to 19.7 percent МАС when the 
fuel load is completely expended. 
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TEST RESULTS | 
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B cockpit 


Entrance to the cockpit is made with the use of 
external ladders that rest against the side of the 
fuselage. Since the ladders are not attached to che 
aircraft and are free to slide, they constitute a 
ground safety hazard. 

The cockpit affords ample room and adequate 
adjustments for comfort. Basic instrument arrange- 
ment and cockpit switches are consistant with the 
Е-102А, except that the circuit breakers on the aft 
portion of the left console are easier to see and 
reach than they аге on the F-102A. The rudder crim 
switch, located on the center pedestal in front of 
the stick, is difficult to reach under all flight con- 
ditions. The switch should be placed in a more 
convenient location: perhaps on the left console just 
aft of the throttle. The ram air turbine handle is 
difficult to actuate with the throttle in the idle cut- 
off position as it would be for a flame-out landing. 
This could be corrected by placing the turbine 
handle beside the emergency gear down handle. 

The detailed production cockpit arrangement 
was altered for test purposes. The most noticeable 
difference is the omission of the radar control con- 
sole and presentation screen. 


taxiing and ground handling 


Control of the aircraft during taxi operations is 
satisfactory. Good directional control can be main- 
tained with nose wheel steering. Directional contro! 


UNCLASSIFIED 
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utilizing differential braking is possible but 15 not 
recommended due со the loss in taxi speed which 
results. Rudder forces during taxi operations аге 
high but not excessive. 

Visibility forward and to the sides is satisfactory 
for both the pilot and instructor. Due to the seating, 
the student pilot is completely dependent on the 
instructor for visibility to the right rear, and the 
instructor is dependent on the pilot for visibility to 
the left rear. With the canopy open, as often is the 
case in taxiing, the pilot's visibility to the left rear 
(or to the right rear for the instructor) is satisfac- 
tory. With the canopy closed, however, visibility to 
the rear is impaired to the extent that only about 1 
foot of the elevon can be seen. With the minimum 
crew of one, as in ferry flights or functional check 
flights, the visibility to the right rear is non-existent. 

The canopy hold-open device is excellent, but 
the force required to lower the canopy is excessive. 
The efforts of both aircraft occupants are required 
to close the canopy. 

Idle power is sufficient for all taxi operations 
except initial movement after engine start. 


take-off and initial climb 


Adequate braking is available to hold the air- 
craft during military power run-up prior to the 
take-off roll. The brakes should be released and 
take-off roll begun when the afterburner is lighted. 


سەد . شضس ن 


Nose wheel] steering 15 adequate for direcrional соп- 
trol until the rudder becomes effective at арргох- 
imately 70 knots LAS. Nose wheel steering is not 
recommended above 90 knots IAS due to a tendency 
to overcontrol while making directional corrections. 

Maximum power take-off speeds closely approx- 
imate those of the F-102A. Minimum nose wheel 
lift-off speed is 125 knots IAS. Recommended take- 
off indicated airspeed is 140 knots (2100 feet ground 
roll). А higher speed requires excessive nose high 


attitude after take-off to prevent exceeding gear 


down limit speeds. A total distance of 3500 feet is 
required to reach 50 feet with a speed of 160 knots 
IAS. The nose attitude appears slightly higher in 
the trainer than in the Е-102А due to the short nose, 
but visibility over the nose is satisfactory during 
lift-off and gear retraction. Speed increase is mod- 
erate, and 1 minute is required to reach the climb 
schedule. 


7: 
| —I— A A. [ уж M M À— —— MÀ À—— 
| | SUMMARY OF TAKE-OFF PERFORMANCE weight 28,300 Ibs. 
| | INDICATED TOTAL 
ши INDICATED GROUND AIRSPEED AT DISTANCE TO 
| ! TEST AIRSPEED АТ ROLL 50 FT. HEIGHT CLEAR 50 FEET 
| | CONDITIONS ТАКЕ-ОЕЕ — КТ$. ЕТ. — KTS. ЕТ. 
1 18 | А —— a . Ñ... ں۷ کت ی مم‎ aa rnm . ta aam a a tt aa D ۹+7 0080101810111 e. 
‚р Maximum 140 2100 160 3500 
| | ромег 
| | Maximum 
| | 160 2600 175 3900 
| | power 
| | Military 140 4500 160 7650 
| ромег (minimum) 
| 
Ї ope 
p 9 160 6000 175 8600 
4 | power 
| سای یت‎ Ал ان ےتک وب نے یں الگا‎ rA A ا‎ E alu ات‎ са чв ا‎ Съз 
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Military power take-offs are satisfactory, al. 
though the take-off roll is long and acceleration to 
take-off speed is slow. А minimum nose-wheel-off 
speed of 130 knots IAS and lift-off speed of 140 
knots IAS are recommended for positive control. 
The take-off roll requires approximately 5000 feet 
at 150 knots and a total distance of approximately 
8000 feet is required to reach 50 feet ac 165 knots, 
Two minutes are required to accelerate from brake 
release to the climb schedule. 

Immediately after take-off a pilot-induced 
lateral oscillation is generally encountered. High 
aileron breakout forces and relatively large aileron 
control movements which follow break-out create a 
tendency to over control a correction for wing drop. 
The landing gear handle requires excessive force to 
actuate and the landing gear warning light is diff- 
cult to see. Take-off performance for standard sea 
level conditions is presented in Appendix I, Figure 


While the climb potential with maximum 
power is considerably less than that of the F-102A, 
it does exceed the contractural guarantees. The 
service ceiling of 48,800 feet is 1000 feet greater 
than guaranteed. The time to climb to 48,000 feet 
is 7¥2 minutes (including 1 minute for take-off and 
acceleration), which is 3.3 minutes faster than 
guaranteed. Sea level rate of climb with military 
power is 4500 feet per minute, 1500 feet less than 
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guaranteed, and the aircraft requires 21 minutes to 
climb to 40,000 feet, 444 minutes more than speci- 
fied. 

Visibility over the nose is satisfactory during a 
maximum power climb and is good during a mili- 
tary power climb. In all climbs, visibility to the left 
is good, to the lefr rear poor, and to the right rear 
entirely dependent on the instructor. 

Maintaining the proper climb schedule is very 
difficult due to the high longitudinal break-out force 
(che production control system was пог installed) 


and the large change of airspeed which results from 
minor pitch corrections. Trim must be constantly 
monitored during the climb due to the high elevator 
forces and the lateral unbalance which occurs 
rapidly with asymmetric fuel feeding. The best 
climb speed schedule above 35,000 feet is in the 
region of airframe buffet created by the large 
canopy. Climb performance is sacrificed in order го 
fly the aircraft at speeds below che buffet region. 

Climb performance is presented in Appendix I, 
Figures 2 and 3. 


WEIGHT 
185. 


ALTITUDE 
FT. 


Take-off and acceleration to 


10,000 


climb schedule requires 1 min- 20,000 27,700 
ute and 450 pounds of fue} 30,000 27.500 
with maximum power and 2 : I 

minutes and 300 pounds of бие! 40,000 27,000 
with military power. 45,000 26,700 


B level flight performance 


Maximum Speeds: The ТЕ-102А has a max- 
imum speed capability of 0.975 Mach num- 
ber at 35,000 feet and 24,000 pounds gross 
weight. This is considerably below the 
maximum speed of the F-102A (1.2 Mach 
number at 35,000 feet altitude ас 23,000 
pounds gross weight). The maximum speed 
capability decreases with an increase or de- 
crease of altitude from 35,000 feet so that 
the performance guarantees are not met. 
The true speed of 550 knots (0.955 Mach 
number) at 40,000 feet does not meet the 
requirement of 568 knots (0.988 Mach 
number), nor does the 512 knots true speed 
(0.89 Mach number) аг 47,000 feet fulfill 
the 534 knots (0.93 Mach number) guaran- 
tee. 

The maximum Mach number with mili- 
tary power is 0.88 at 30,000 feet, and a 
decrease in speed occurs with higher or 
lower altitudes. Above 25,000 feet all max- 
imum speeds occur in a region of buffet 
(reference page 7 "Canopy Vibration and 
Buffet"). 

The maximum speeds of the TF-102A are 
presented in Figure 5, Appendix I. 
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SUMMARY OF CLIMB PERFORMANCE 
MAXIMUM. POWER 


28,000 


3,000 


ALTITUDE 


MILITARY POWER 


RATE OF TIME TO RATE OF | TIME TO 
CLIMB CLIMB WEIGHT CLIMB CLIMB 
FT/MIN, MIN. (85. FT/MIN. MIN. 


— е 


12,000 28,000 
11,000 27,500 
8,800 27,200 
5,600 26,700 


MAXIMUM POWER MILITARY POWER 
MACH _ TRUE SPEED MACH TRUE SPEED 
NUMBER KTS. NUMBER KTS. 


WEIGHT 
185, 


24,000 
24,000 
24,000 
24,000 
24.000 


Ш Maneuvering Capabilities: The maneuvering cap- 


| 


abilities of this aircraft are considerably inferior to 
those of the F-102A. The maximum load factor ob- 
tainable ас 36,000 is approximately 1.7g at the opti- 
mum speed of 0.85 true Mach number (0.82 indi- 
cated Mach number). The maneuvering capabilities 
of the TF-102 are further impaired by the canopy 
buffet. The maximum turn rate at altitude is accom- 
plished at a Mach number where buffet is evident 
in straight and level flight. Any addition in load 
factor is accompanied by an increase in buffet. 
(Reference page 7 "Canopy Vibration and Buffet".) 


'Thurst-limited turns at constant speed and alti- 
саде were accomplished at 36,000 feet. The data, 
corrected to standard conditions, is presented in 
Figure 4, Appendix I and summarized in the follow- 
ing table: 


MANEUVERING CAPABILITIES 
ALTITUDE: 36,000 FEET GROSS WEIGHT: 25,000 POUNDS 


MAXIMUM LOAD | MAXEMUM TURN | MINIMUM TURN 


MACH NUMBER RATE-DEG/SEC. | RADIUS - N. M. 


22 -8 
0.70 2.3 2.6 | 
0.85 2.9 2.5 
0.95 07 | 32 © 


Ш Cruise and Power Required: Cruise performance 


at recommended cruise speeds increases with altitude 
from 0.10 nautical air miles per pound ої fuel ас 
10,000 feet to the optimum cruise conditions of 
0.157 NAMPP in the region of 35,000 feet and 
26,000 pounds gross weight. Cruise performance 
of the trainer is considerably less than that of the 
Е-102А. The speed for recommended cruise in the 
trainer is 0.78 Mach number (at approximately 
35, 000 feet) compared со 0.905 Масћ number for «ће 
F-102A, while the specific range of the Е-102А 
exceeds chat of the TF-102A Бу .083 NAMPP. Cruise 
data is presented in Appendix I, Figures 6, 7 and 8. 


BEST CRUISE 


SPECIFIC 
ALTITUDE WEIGHT MACH RANGE 
FI. 185. NUMBER NAMPP Ps, / Ра. 
10,000 27,597 0.570 0.109 1.67 
25,000 26,552 0.680 0.144 1.96 
35,000 26,076 0.775 0.157| 2.34 
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Maximum endurance increases with altitude 
to approximately 25,000 feet. Ac this altitude а 
minimum fuel flow of approximately 2430 pounds 
per hour can be maintained in stabilized flight, 
giving an endurance of 2.47 minutes for each 100 
pounds of fuel. Fuel consumption with Mach 
number is presented in Appendix I, Figure 18 and 
summarized in the following table: 


MAXIMUM ENDURANCE 


ENDURANCE 

WEIGHT MACH FUEL FLOW ۸016 185 р Р 
LBS. NUMBER  LB5/HR. 5,7 қ 
10,000 | 127,597! 10.40! 12720 | 12.205 1.55 

25,000 26,552 0.56 | (2430 | |2.470 1.93 


35,000 | 26,076 | |0.63 | |2510 | |2.390 | | 2.37 


ALTITUDE 
FT. 


Drag: Aerodynamic drag ої the ТЕ-102А is signif- 
icantly higher than for the F-102A, especially in 
the high speed range and the drag rise is encoun- 
tered at a lower Mach number. The drag rise is 
encountered at 0.875 Mach number on the F-102A 
but is encountered at 0.70 on the trainer. This drag 
increase, which stems from the wider cockpit and 
nose section, is the basic cause of the limited 
performance capabilities of the trainer. Drag data 
is presented in Appendix I, Figures 9 through 13. 


DRAG DATA SUMMARY 
CLEAN CONFIGURATION 


ALTITUDE №/5 WEIGHT MINIMUM DRAG 
FT. 185. 185. ЕМ/6 LBS. 
10,000 40,135 | | 27,597 3,900 
25,000 71,570 | | 26,552 7,100 
35,000 110,870 | | 26,076 10,900 


level flight handling characteristics 


Dynamic Stability: The dynamic longitudinal sta- 
bility of the TF-102A is satisfactory in the level 
flight speed ranges, both with and without the pitch 
damper operating. Without the damper, induced 
oscillations persist for two cycles. These oscillations 
damp out in one cycle with the pitch damper 
operating. Time histories of induced oscillations 
are presented in Figures 26, 27 and 28 of Appen- 
dix I. 

The dynamic directional stability is satisfactory. 
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Induced oscillations persist for two and one-half 
to three cycles throughout the level flight speed 
range of the basic airplane. With the yaw damper 
operating, these directional oscillations damp in 
one cycle. Time histories of these directional osc- 
illations are presented in Figures 29 through 35 of 
Appendix I. 

The dynamic lateral stability was unsatisfactory. 
Lateral oscillations induced at the same time as 
directional oscillations persisted after the direc- 
tional oscillations had damped. In most cases, the 
oscillations continued until stopped by the pilot. 
High break-out forces in the lateral control created 
a tendency to overcontrol the lateral corrections. 
Use of the yaw damper did not appreciably affect 
the lateral oscillations. 


Static Stability: The static directional stability is 
positive under all flight conditions tested. The 
rudder force required to maintain a steady sideslip 
increases as Mach number is increased. Above 0.8 
Mach number and 5 degrees of rudder travel, the 
sideslip did not appear to be proportional to rudder 
displacement. А force lightening was not encoun- 
tered, however. его” sideslip is slightly difficult to 
maintain in 45 degree banked turns in the power 
approach configuration at 180 knots IAS. The 
rudder power was adequate to reduce the yawing 
acceleration to zero under all conditions tested. 

The static longitudinal stability is positive in 
the cruise configuration. The canopy buffet is 
annoying to the pilot but does not affect stability. 
Quantitative static longitudinal data is presented 
in Appendix I, Figure 24. 

The static lateral stability is basically satisfac- 
tory with positive dihedral effect exhibited in all 
steady state sideslips. Due to high aileron break- 
out forces, precise latera! control is difficult to 
maintain. The rapid trim rate causes a tendency 
to over-trim. 


Maneuvering Characteristics: The gradient of el- 
evon position with load factor in maneuvering 
flight is positive throughout the level flight speed 
region under the load factors tested. The gradient 
is linear at low altitudes; at medium and high 
altitudes (above 30,000 feet) the gradient decreases 
with increased load factor but does not exceed the 
requirements of Air Force Specification MIL-F-8785 
(ASG). Force instrumentation was not available dur- 
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ing Phase II tests, but a qualitative analysis indicated 
an excessive stick force gradient. 

Precision turns are difficult to maintain due to 
the tendency to overcontrol the bank angle. Even 
with the yaw damper operating, constant bank 
angles are difficult to maintain; with damper off, 
precise lateral control is not possible. 


lateral control 


The іпеггіа! coupling problem does exist for 
the ТЕ-102А airplane. The present restrictions of 
limiting roll maneuvers to the positive quadrants 
and one-half aileron deflection are adequate to avoid 
any serious inertial coupling effects. However, the 
high roll rate of the TF-102A makes exceeding these 
limits easy. The large vertical tail is prescribed 
as a partial remedy for this problem and will be 
incorporated on production models. The rate of 
roll within the restrictions is adequate under all 
flight. conditions. 

The rolls accomplished in the cruise config- 
uration from 60 degrees left to 60 degrees right 
bank did not produce appreciable adverse yaw. 
These rolls were accomplished at 35,000 feet using 
aileron angles of as much as 6/5 degrees (approx- 
imately one-half available aileron) and at various 
speeds from 0.72 to 0.91 Mach number. The yaw 
damper and turn coordinator were on and an 
attempt was made to maintain zero rudder deflec- 
tion during the roll maneuvers. In the same con- 
figuration 360 degree rolls were accomplished at 
0.73 Mach number at 35,000 feet with the yaw 
damper and turn coordinator engaged (Figures 
40 and 41). During these rolls the adverse yaw 
Бийс up to the point where the roll rate was 
reduced appreciably. In the power approach con- 
figuration, with yaw damper and turn coordinator 
functioning, the sideslip due to adverse yaw was 
not excessive. With 7 degrees of aileron, the max- 
imum used in this configuration, the roll rate was 
70 degrees per second and the sideslip was 4 degrees. 
The roll potential (helix angle vs aileron deflection) 
is presented graphically in Appendix I, Figure 53. 
Roll time histories are presented in Figures 36 
through 52. 


supersonic dive characteristics 


The TF-102A airplane will attain supersonic 
speeds in a slight dive. The mild nose down pitch 
encountered can easily be trimmed out. А moderate 


pitch-up occurs ас 0,9 indicated Масћ number 
when the aircraft is returned to subsonic flight. 

Мо unusual control problems are encountered 
during the dive or recovery from the dive. À time 
history of a high Mach dive is presented in Арреп- 
dix I, Figure 54. : 


canopy vibration and buffet 


The buffet encountered early in the Phase I 
program is greatly decreased by a double row of 
vortex generators on the canopy (reference joint 
messageforms in Appendix 11). However, canopy 
buffet remains as a definite annoyance. The buffet is 
encountered in unaccelerated conditions at 0.80 
indicated Mach number, increasing to maximum 
intensity at 0.85 indicated Mach number, and then 
decreasing in intensity with further increases in 
speed until it disappears at approximately 0.90 in- 
dicated Mach number. This buffet is experienced 
from the speed for best climb through the maximum 
speeds with military power at all altitudes above 
25,000 feet. Increased load factors aggravate the 
buffet condition. At low Mach numbers, buffet oc- 
curs with slight increases of load factor. Át speeds 
where buffet exists under 1g conditions, it increases 
rapidly with increases in load factor. 

This buffet, created by flow separation over 
the canopy, is annoying since the normal operating 
speeds for this aircraft occur in this buffet region. 
The optimum speeds for turning flight at altitude 
(0.85 true Mach number) are in the region where 
buffet is encountered in unaccelerated flight and 
is magnified by the increased load factor of turning 
flight. The intensity of this buffet is sufficient to 
distract the student pilot from the primary flight 
problem. 


- 
- 


approach and landing 


The handling characteristics of the ТЕ-102А 
during approach and landing differ only slightly 
from the F-102A. The power settings required in 
the pattern are approximately 2 percent RPM 
higher than for the F-102A, and all pattern speeds, 
except gear extension speed, should be increased 
5 knots to provide good control and reduce rate 
of sink. The buffet created by gear extension is 
more pronounced than in the F-102A. Due to the 
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shorter nose section, the nose high attitude appears 
exaggerated at touchdown. Visibility over the nose 
is good. Maximum braking is not recommended be- 
cause of the delay between pedal release and brake 
release. This delay of 1 to 11^ seconds does not allow 
the pilot to adequately control the aircraft and cor- 
rect for skidding tires. 

The recommended approach and landing tech- 
nique, with the exception of the variations noted, 
is the same as for the F-102A. Landing performance 
is presented graphically in Appendix I, Figure 
14 and summarized in the following table: 


LANDING PERFORMANCE 
GROSS WEIGHT 23,000 POUNDS 


INDICATED | 
INDICATED DISTANCE AIRSPEED GROUND ROLL 
BRAKING AIRSPEED AT FROM 50 FEET AT TOUCH- FROM TOUCH- 
CONDITIONS 50 FEET-KTS. TO STOP -FT. DOWN-KTS. DOWN - FT. 
шээсэн 


CHUTE 


| 6000 


NORMAL BRAKING і 


WITH DRAG x 150 5500 4100 
CHUTE 

MAX BRAKING 

WITH DRAG CHUTE | 150 4500 3000 


B aircraft systems 


Airspeed System: The position error associated with 
the airspeed system of the TF-102A is inordinately 
high in the speed range from 0.85 to 1.0 indicated 
Mach number, requiring a maximum airspeed cor- 
rection of approximately 20 knots and a maximum 
altitude correction of approximately 2500 feet at 
35,000 feet altitude. 

The airspeed calibration was obtained from 
stabilized pacer points and is presented (with a 
description of the nose boom) in Appendix I, Fig- 
ures 22 and 23. 


ш Engine and Afterburner: Operation of the 157-Р-23 
turbo-jet engine and afterburner was satisfactory. 
Compressor stalls were not experienced; however, 
during ground operation mild pulsations similar to 
compressor stalls were frequently experienced when 
advancing the throttle from idle position. This con- 
dition does not require throttling back as a correc- 
tive measure. 
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CONCLUSIONS ` 


THE TF-102A 


satisfactorily fulfills tbe requirements of a transitional trainer for delta 
wing aircraft. The aircraft handling qualities closely approximate those 
of the F-102A in take-offs, climbs, slow speed characteristics, instrument 
flying, and landing. The performance capabilities, however, differ sub- 
stantially from those of the F-102A aircraft. The canopy design and 
wider fuselage result in increased drag and a one g buffet that is intensi- | 
fied by maneuvering flight. This causes tbe TF-102A speed-altitude per- | 
formance to be significantly inferior to that of tbe F-102A. The buffet i 
will tend to limit tbe utility of tbe TF-102A as a weapon system pro- | 
ficiency trainer to practice intercept missions below 40,000 feet and 0.8 
Mach number, The performance capabilities of the TF-102 are not com- | 
patible with design concepts of the modern tactical weapons system. | 
y Consequently, tbe aircraft sbould receive only supernumerary status in | 
the tactical inventory. ` 

The performance guarantees are met or exceeded іп take-off and | 

| climbs with maximum power. The climb capability and tbe maximum 
level flight speeds witb military power fall sbort of guarantees. Max- | 
imum power will be required for most operations above 40,000 feet, 
resulting in sbort fligbts. 

Handling cbaracteristics are generally satisfactory, but minor con- 
trol problems are caused by the excessive break-out forces, Within the 
present flight restrictions, the inertial coupling tendencies are not dan- 
gerous, but the high roll rate of the aircraft makes it easy to exceed 
these limits. 
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Efforts to reduce canopy buffet sbould be соп- 
tinued, Close quality control must be maintained 
to insure that aircraft are not delivered with buffet 
worse than that encountered on the Phase П test 
aircraft (No. 1351) with vortex generators in- 
stalled. The following recommendations should be 
accomplished as soon as possible: 


Reduce the problem of inertial coupling during roll maneuvers, 


Provide for better damping of the lateral oscillations resulting from 
abrupt lateral control displacements. 


Reduce the control break-out forces in the lateral and longitudinal 
directions. 


Improve main gear braking control to provide brake release simul- 
taneously with pedal release. 


Reduce the force required to lower the canopy. 

Reduce tbe force necessary to operate the landing gear handle. 
Relocate the rudder trim switch to improve accessibility. 
Improve ease of operation of the ram air turbine handle. 


Provide entrance ladders that attach to the aircraft to eliminate a 
ground safety hazard. 
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APPENDIX | 


data 
analysis 
methods 
and 


performance and stability curves 


drag computations 


The manufacturer's nozzle coefficient curve was 
used as a basis for extrapolating measured thrust 
data obtained on the thrust stand. Using this curve 
and the expressions referred го in the thrust cali- 
bration discussion of this Appendix, а plot of cor- 
rected gross thrust versus engine pressure ratio was 
made encompassing the complete range of pressure 
ratios encountered in flight. This curve was then 
utilized for drag computations. 

Net thrust as used in this report is defined as 
gross thrust less ram drag. Engine airflow for the 
ram drag computations was obtained from Pratt 
and Whitney's curve Мо. 17145, dated 9 May 1955. 
The ram efficiency curve is presented іп Appendix I, 
Figure 21. 

The drag polars presented in Figures 12 and 
13 were obtained from stabilized level flight data 
flown at a constant weight-pressure ratio for each 
altitude so that weight corrections were not neces- 
sary. The elevon trim positions are indicated for 
each test point in the above mentioned Figures. 

No attempt was made to define or compute 
detailed drag items as trim drag. 


Standard day power available 


An engine pressure ratio bias curve (P. /P, 
versus ti) was used to determine power available 
with military or maximum power on a standard day. 
Due to the pressure and temperature lags during 
climbs, two bias curves were used; one for stabilized 
flight conditions and the other for climbs. The two 
curves are presented in Figure 17 of this Appendix. 
Power available for climbs was obtained by entering 
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che bias сигуе with standard day temperature го 
obtain standard day pressure ratio (P,./P,,). Thus, 
using test and standard day values of Р,,/Р,, an 
incremental thrust was obtained from the thrust 
calibration curves. 

For stablized data, such as maximum speeds and 
turn capabilities, the bias curve was entered with 
standard day temperature to obtain standard Р../Р., 
which was then converted to P,. /P, and used to ob- 
tain standard gross thrust. The standard gross thrust 
was subsequently used in conjunction with a plot 
оЁ corrected gross thrust versus Mach number to 
determine the maximum level flight speed at the 
standard gross thrust computed. 

The level flight speed power data was corrected 
to a standard weight to obtain thrust required versus 
equivalent airspeed by using a plot of /AC;?/ АС» 
versus Mach number. 


take -offs 


Take-off data was corrected to standard day, no- 
wind conditions at sea level as outlined in AFFTC 
Technical Note R-12 with the use of equations (4-1) 
and (4-4) on pages 7 and 8 respectively. 


continuous climbs 


Continuous climbs were corrected to standard 
conditions at test gross weight (weight variations 
were negligible) as outlined in AF Technical Re- 
port No. 6273, pages 5-1 through 5-17 and using 
equations (5.203) and (5.206). 


Ш maneuvering capabilities 


Maneuvering capabilities жеге determined Бу 
using true airspeed and normal acceleration obtained 
from maximum power turns (constant speed and 
altitude) in conjunction with the following ех- 


pression: 
4 
x | оловт (54) +1 


n =load factor (normal acceleration), g 
V+ = true airspeed, knots 
t = time to turn 360 degrees, seconds 


~ This data was corrected to standard conditions 
with the use of the drag polar, test and standard 
day drag coefficients and test lift coefficients. The 
gross thrust, as discussed in paragraph 2, was cor- 
rected to net thrust using the engine manufacturer's 
air flow curves. 
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Ш level flight 


Stabilized speed-power data was obtained at a 
constant weight-pressure ratio thus eliminating the 
need for weight corrections. The data is presented 
with the engine pressure ratio (turbine discharge 
ргеззаге/ free stream total pressure) as the power 
parameter. А curve of pressure ratio versus engine 
speed is presented for the convenience of those who 
wish to make the conversion to rpm. 


landings 


The landing data was corrected to standard 
conditions as outlined in AF Technical Report Мо. 
6273, pages 6-I7 through 6-19, using equations 
(6.407) and (6.408). 


thrust calibration 


Engine thrust calibration data was corrected to 
standard, sea-level conditions as outlined in AF 
Technical Report No. 6273, pages 3-32 through 3-35 
and using equations (3.10.06) and (3.10.07). 


temperatures 


'The recovery factor of the temperature sensing 
element was found to be 0.95 under stabilized 
conditions. 
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performance 
and stability curves 
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general 
airecratt 
Information 


Û aircraft dimensions 


Wing 


area 

span 

MAC 

aspect ratio 
airfoil section 


incidence 
dihedral 
leading edge sweepback 


Vertical Tail 


area 
aspect ratio 
airfoil 


leading edge sweepback 


Fuselage 


length (nose boom) 


Elevons 


атеа 
span (each) 
deflection 


Rudder 


area 
deflection 


О 8015900۳08 limitations 


Engine 


maximum power 


military power 


695.05 sq ft. 
38.16 ft. 

23' 9.1" 

2.189 

NACA 0004-65 
(Modified) 

09 

09 


--60" 


68.33 sq Н. 
1.10 

NACA 0004-65 
(Modified) 

60° 


63.425 Я. 


68 sq ft. 
12'10.75” 
34° up; 19° down 


7.43 sq ft. 
25° right or left 


1 minute on ground 
15 minutes іп flight 
5 minutes оп ground 
30 minutes in flight 


exhaust gas temperature limit _ _630°C below 
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35,000 ft. 
660°C above 
35,000 ft. 


” 


maximum high speed rotor rpm — 102% 
тахітит low speed rotor грт __ 106% 


Airspeed 510 kts. 
clean ______________1.35 Mach number 
gear extended 240 kts. 
drag chute 160 kts. 
ram air turbine 345 kts. 

Load Factors 
normal .— |. _ . .  . 447g --1.84 
asymmetrical | CLT 0.0g 


Roll Limitations 
Rolls limited to positive quadrant, and to one-half 
aileron within the positive quadrants. 


Miscellaneous 
Armament bay doors closed in flight. 
Pilot assist may be used between 25,000 feet and 
35,000 feet only. 


flight comtrol system 


Longitudinal and lateral control is accom- 
plished by movement of the elevons in parallel 
motion as elevators, differentially as ailerons or in 
any combination of the two motions. Conventional 
stick movements are employed for elevon control, 
These control surfaces are actuated by irreversible 
full hydraulic power control systems which include 
artificial feel, gyro-stablized yaw and pitch damper 
systems and trimming devices. Pilot control motion 
mechanically meters hydraulic pressure to the con- 
trol surface actuating cylinders. The control surfaces 
move only while the controls are being moved. 
When pilot control motion stops, a mechanical 
follow-up mechanism shuts off control valve. 


А conventional rudder aífords direccional соп- 
trol. Actuation of the rudder surface is by ап ir- 
reversible full hydraulic power system, including a 
gyro stabilized yaw damper system and a trimming 
device. The hydraulic power system functions in the 
same manner as described in che preceding para- 
graph. 

Elevator feel force is made by a variable link- 
age. À pneumatic cylinder, modulated by dynamic 
pressure, provides a variation with airspeed. À trim 
servo automatic trimming device provides positive 
control in the unstable transonic speed range. Rud- 
der feel is obtained from the combined action of 
an overload control spring assembly and a piston 
type feel cylinder which is loaded by amplified 
dynamic pressure. This system limits the lateral 
acceleration to a safe maximum yet provides ade- 
quate travel for maneuverability. Aileron feel is 
made directly proportional to control displacement 
by a simple spring device. 

Trim is accomplished electrically by displacing 
the control surface positions and in turn reposition- 
ing the neurral point of the cockpit controls. 


fuel) system 

АН fuel is carried in right and left wing tank 
systems. Each system consists of three integral сапК$. 
Except for a common, single-point refuel-defuel fit- 
ting the two wing systems are independent of each 
other and feed fuel to the engine through a common 
supply line either simultaneously or separately. 
Tank pressurization forces fuel from the aft out- 
board tank to the forward tank and then со the aft 
inboard tank where the booster pump is located. 
Toral fuel capacity is 1110 gallons, 1084 gallons of 
which is usable fuel. 


power plant 

A Pratt and Whitney J57-P-23 turbo-jet engine 
with afterburner (flap-type nozzle, tandem cylinder, 
forged flap) is installed in this aircraft. The engine 
is rated at 16,000 pounds sea-level static thrust with 
afterburning atid 9800 pounds non-afterburning. 


weight and balance 

The aircraft was ballasted to an engine starc 
weight of 28,300 pounds including full fuel and oil, 
engineer and pilot. The center of gravity at engine 
start is 26.1 percent of the mean aerodynamic cord. 
Weight and center of gravity with aircraft empty 
of fuel are 21,200 pounds and 19.7 percent MAC. 
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О test instrumentation 


The following test instrumentation was used 
during the program: 


INSTRUCTOR’S PANEL 
AIRSPEED INDICATOR 
ALTIMETER 
RATE OF ROLL 
RATE OF CLIMB 
ATTITUDE 
DIRECTIONAL HEADING 


STUDENT'S PANEL 
MACH INDICATOR 
AIRSPEED 
ALTIMETER 
NORMAL ACCELERATION 
RATE OF CLIMB 
RPM 
FUEL FLOW 
FUEL QUANTITY 
Pi, ХР. 
OUTSIDE AIR TEMPERATURE 
DUAL TEMPERATURE INDICATOR 
YAW ANGLE 
ELEVON POSITION INDICATORS 
RUDDER POSITION INDICATOR 


PHOTO PANEL (35mm PHOTO RECORDER) 
AIRSPEED(BOOM) INDICATOR 
ALTIMETER (BOOM) 
OUTSIDE AIR TEMPERATURE INDICATOR 
TIME (8-DAY CLOCK) 
TACHOMETER (LOW PRESSURE COMPRESSOR) 
TACHOMETER (HIGH PRESSURE COMPRESSOR) 
RATE OF ROLL INDICATOR 
ENGINE FUEL COUNTER 
ANGLE OF YAW 
BLEED VALVE AND AFTERBURNER INDICATOR 
VERTICAL ACCELERATION INDICATOR 
LEFT AND RIGHT НАМО ELEVON INDICATOR 
ROLL ATTITUDE 
ALTIMETER INSTRUMENT STATIC INDICATOR 
MANIFOLD PRESSURE (Р.,) 
ОЏАК TEMPERATURE INDICATOR 
ANGLE OF ATTACK INDICATOR 


OSCILLOGRAPH 
PITCH RATE 
ROLL RATE 
YAW RATE 
YAW ANGLE 
LEFT HAND ELEVON POSITION 
RIGHT HAND ELEVON POSITION 
RUDDER POSITION 
NORMAL ACCELERATION 
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Original Canopy 


INSTL 


TVA 36874 
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Vortex Generators 
1.0" High 


ГЭЭ” 36878 


Vortex Generators 


1.0” High 
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== Vortex Generators 
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IVA 36883 / 15 
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JOINT MESSAGEFORE "FTFEE-3-56-E. Para 1. Four qualitative flights have been conducted on the ТЕ-102 


to evaluate the effect of flow regenerators on the leading edge of the canepy. Initial 
buffet was encountered at 0.82 to 0.83 indicated Mach number, building up in intensity 
to appreximately 0.88 IMN. The buffet disappeared at 0.88 to 0.89 IMN and was поп 
existent up to speeds where the duct buzz became apparent in the region of 1.2 IMN. 
In accelerated turns at 35,000 feet, buffet commenced at approximately 1.4 "6" at 0.7 
IMN, 1.25 “G” at 0.79 ММ and 1.6 "С" at 0.93 IMN, Intensity of the buffet increased 
with an increase in dynamic pressure and very rapidly with increases in load factor. 
Para 2. It is concluded that the buffet problem is created by flow separation around the 
canopy and is reduced by the flow regenerators so that it is no longer a safety of flight 
item. The buffet is objectionable and must be elminated. Para 3. It is recommended that 
this aircraft not be accepted for general use in the present configuration. It may be 
advantageous, however, to accept а few articles for critical development areas.” 


JOINT MESSAGEFORTR "FTFEE-5-58-E Attn: RDZ-LSFG. Subj: Evaluation of TF-102A Serial Number 54-1351 


and 54-1353. /1/ Evaluation of the TF-102A aircraft has been completed in ten flights of 
1351 and eleven flights of 1353 by a joint AFFTC - ADC evaluation team. Airplane 1351 
had the orginal canopy with a double bank of J inch vortex generators installed according 
to Convairs TVA 36883 and ECP 36886. Airplane 1353 had the first cut down canopy 
with the same vortex generators. Neither aircraft had a radar or a glare shield. Airplane 
1353 weighted 28,560 pounds with a CG of 26.8 percent MAC while 1351 weighed 28,560 
pounds at 26.4 percent MAC at take-off. /2/ Comparative performance was obtained by 
flying the aircraft together in climbs and top speeds with military and with maximum 
power. Buffet was determined qualitatively in level Нав! and with maneuvering load 
factors. The climb performance with maximum power was comparable one with the other. 
Time to climb from 10,000 to 50,000 feet was 7 minutes and 40 seconds for each аїг- 
craft with the same test conditions. Top level flight speeds with maximum power were 
comparable, .92 indicated Mach number (.98 true Mach number! at 35,000 feet. The flap 
type nozzle with single actuators tended to remain open when coming out of afterburner. 
The eyelids would indicate closed after the power setting was reduced, but nozzle pressure 
ratios at military power settings indicated that the eyelids were not fully closed. Aircraft 
1351 indicated less thrust at military power than 1353, and level flight speeds at these 
power settings indicated that 1351 was 10 to 20 knots slower than 1353. /3/ Buffet in 
1351 was found to be annoying but not unacceptable. Buffet was encountered ín un- 
accelerated conditions at 0.82 indicated Mach number increusing to maximum intensity 
at .85 indicated Mach number, and decreasing in intensity until it disappeared at approx- 
imately 0.9 IMN. Buffet in the cut down canopy of 1353 was barely noticeable at 0.88 to 
0.9 IMN during unaccelerated flight and non-existent at other speeds. /4/ Buffet in 
accelerated flight was disconcerting in 1351. At 0.8 to 0.85 indicated Mach number and 
42,500 feet in 1351, buffet encountered at 1.2 g was such that radar tracking may be 
affected. At .75 indicated Mach number and 25,000 feet buffet is very noticeable at 2.0 g 
and objectionable at 3.5 g. Buffet is encountered with the cut down canopy of 1353 at 
0.5 to 1.0 higher load factor than 1351. At 0.8 idicated Mach number and 47,500 feet 
buffet starts at 1.4 g. At .7 to .75 indicated Mach number and 25,000 feet buffet starts 
at approximately 2.5 g. /5/ Visibility in 1351 is definitely better than that encountered 
in 1353 with the cut down canopy. This deficiency in 1353 is predominantly noticed in 
the form of a blind spot over the nose of the ship during maximum power climbs. Infor- 
mation received from Convair ТҒ-102А project office indicated а 4 month delay in 
delivery of the TF-102 if the cut down canopy was required. This modification would 
require in the neighborhood of $60,000 per airplane. /6/ И is concluded that (А) а 
negligible difference т performance is incurred with either canopy. (B) The cut down 
canopy with flow regenerators provides reduced buffet in accelerated and unaccelerated 
conditions, and restricts the buffet to a smaller Mach number range and to a higher load 
factor. These factors psychologically may provide better training. (C) The cut down canopy 
does reduce the visibility. (D) The old canopy with flow regenerators is an acceptable con- 
figuration with the buffet an annoyance factor and not a physical limitation. (E) А delay 
in delivery of approximately 4 months and an additional cost of $60,000 per airplane 
make the old canopy airplane more desirable. /7/ It is recommended that (А) the old 
canopy with dual bank flow regenators be accepted to permit earlier delivery of the 
TF-102A airplane. (B) Close quality control be maintained to insure that no aircraft be 
delivered with buffet worse than encountered in 1351 during these tests. (C) А continuing 
effort be made by Convair to completely eliminate the buffet in 54-1351." 
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PHASE IE PLIGHT TESTS 


ТР-302А, USAF NO. 54-1352 
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ТР-102А, USAF NO, 54-1351 
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ТР-102А, USAP HO. 53-1351 
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TP-102A, ИЗАР НО. 55-1351 
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ТР-102А, USAP NO, 53-1351 


8 
Ë 
d 
: 
| 
і 


Ү аа 1 Y]‏ 01221 داع تد 


B 
| 
FE 
x 
ЫН 
RERE 


71 
۲0۷۹٣٣٣٣ 
51 00:00 8 
а 
б и. 

71 
ШШШ 
ЕЛ 
EERE 


EEEEEEEE 
002 


ہے 
хаў во‏ 2 50 


452 


ш 
RPH 


PHASE II FLIGHT 732 
та 29504 


ЕЕГ СЛЕСК CLIESS صا‎ КОТЕ) 


TP-lOgA, USAF NO. 54-2351 


TEST DATA CORRECTED РОВ INSTRUMENT ERROR 


ALTITUDE 3 
V Fest [In 


€i бе 239.5 34115 31508 5331 


ДАЛА ۷ 
f 71ء‎ 
)ٌٌٌ۰ٗ ۸۱۷۱ء‎ 
0۱ 
۳۱۹ء۰۳۶۳"‎ А ۶۵۸ 
"81 

51: 0118  Ц 1 1 
1ء‎ 
mu EE 


PHASE ІІ FLIGHT TESTS 


ТР-102А, USAF NO. 54-1351 
222 


TEST DATA CORRECTED POR INSTRUMENT ERROR 


PHASE II 1 TESTS 
TURN CAPABILITIES 


ТР-102А, USAF NO, 55-1351 
TESTI 


TEST DATA CORRECTED РОВ INSTRUMENT ERROR 


ИНН ИШИ 
с ОНИ НМ 


77 


CONFIDENTIAL 


CONFIDENTIAL 


(ROG-APTEREURN IEG} 
ЯЗ 26078 дає WD 


PHASE ik FRIGHT TESTS 


LEVEL 7 


ТР-102А, USAP NO. 55-1351 
22 


Ё 
E 
š 
Е 
8 
| 
5 
B 


TEST: 
МЕЗ 


ШШШ 


ПД 
Lbs, 


HEE EEEE ARR 
или Ц 
А А 2 А О 
700 8 
61 
01 
1111 1 
ШШШ 
111111 11111 Lll 
зїй ШИ ШП 


E ЕЕЕ ЕГЕТЕ ТҮКТІҢ 
MINNS nus 


PHASE JI FLIüUT TESTS 
Іа. На | am [Рх 


TEST: LEVEL FLIGIT (КОН-АРТЕАБШНШШО) 


МЕЗ 28355 565 № 26552 (85 VD 


TP-1C2A, USAF НО. 54-1351 


21117 


TEST DATA CORRECTED РОН INSTAUMENT ERROR 


= 


01 ھ2 
0101ھ 
И ЦО‏ 8 
a ۷۳۴‏ 
1 22200101 
шин‏ 1 2224( 
42111 2 

Я 

841011 (0 00 HERE 
8 07 
0ھ‎ 


تا 
APH Dag»‏ 


PHASE 11 PLIGHT TESTS 


TEST: LEVEL میں‎ қ, АРТЕНВИР УУ Матка 


WES 


ТР-102Л, ОЗАР МӘ. 54-1351 


Ci 
с 
ra 
f 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 


A 1 1 Ш 
i 11 | 
А ДА 0 
ы 48 1 
4 5 01  Ш 1 
"EE ПОН 1 

41121111 11 1 LUE? 

0 1 10201110 
1ئ 
۷ھ 


из 


РНАЗЕ Xi FLIGHT TESTS 
TEST: LEVEL ИТ балана). пап 


T?-1024, USAF MO. 54-1351 


= = ~: 


TRST DATA CORRECT2D FOR INSTRUMENT ERROR 


Q ган 


й 


CONFIDENTIAL 


78 


CONFIDENTIAL 


nee 
1 1 EL LAT 

ےا لا سے 
0 
01 
1 :401 
۱۷ )1001 
АНЕ Шин‏ 
8010 
ЗА ТО ТО‏ 


THRUST RUM 
1956 م2578 د:‎ 23 
ТЭЭР, шаг 


PHASE 11 РЬДОНТ TESTS 


тыл: 
7 Tune 


ТҒ-102А, USAP НО, 50-1351 
ғ Tot. 
ойт. р 


TEST DATA CORRECTED POR INSTRUMENT ERROR 
DATE 


PHASE 11 FLIGHT TSTS 
TEST; THRUST RUM 


ТР-102А, USAF NO. 54-1351 


F ШИШ 
ери 


2)۳ 
ч И ШЇЇ 


TEST DATA CORRECTED FOR IHSTRUMENT ERROR 


ULL 
1 1 1 
2 70 
2 n n db LO | 
ЦО ОООО 
211 1 1 
2131 1  Ш 
2 „А 1 1 Ш 
2114 (1 ۷۱ 
3 4111) 10001100 10001 


PHASE II PLIGHT TESTS 
2327505 ts 20:56 


ТР-102А, ИЗАР NO. 55-1351 
TEST:  THAUST RUN 


TEST DATA CORRECTED FOR INSTRUKZUT ERROR 


DATE: 25 70461956 


UL 
ULL 
ULL 
081 
01 
.,658 
۷/۲ 
, 7۶ 
Ере. 
Э ШИНИ 10 


ва 27.505 tn 2256 


thrust tion 


Tast; 


PHASE II PLIGHT TESTS 


TP-1C2A, USAF НО. 58-1351 
"Р Toke Gu 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 


79 


7 


CONFIDENTIAL 


CONFIDENTIAL 


TEST DATA CORRECTED РОЛ INSTRUMENT ZRROR 
ЧР-102А, USAF КО. 54-1351 
PHASE II^CFLIGHT TESTS 
TEST: AIHSPE-D CALIBRATIUM ~ PATER 
(РАСЕЯ АТВСААРТ Р-100А, USAF No. 51-1565 


ALTITUD 
Feat 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
ТР-102А, USAP NO. 54-1352 
PHASE II PLIGHT TESTS 
ass ہا‎ DIS 
22,53 та - DA. 2. Са кыы aaa 


тіке [DISTAIKD] HEIGHT] TIME |ОТЕТАЕСН ۱:۰7 
Seconds] Feet Foot sconds | Feet Feat 


80 CONFIDENTIAL 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
lide ri ИЗАР NO, 54-1351 
rat. LA ASE ЗІ FLIGHT TESTS 
ئا‎ e E tT Ур . "Lr ap ہیں‎ я хүлээн 285 


206578 Feat 2 5 لے‎ нээ РЕН кш а 


TEST DATA CORRECTED FOR IHSTRUKENT ERROR 
ТР-102А, USAP НО, 54-1353 
PHASE II PLIGHT TESTS 
zr اوس‎ 
2145 А „24 2. сев ат “урын eas 
DECILES ЖЕНОМ 1) 


Seconds Feet. | Pest |, a Feot pos سد‎ юэ Feet 

[ o heso лоно Рив. ТІТІТ | 

EE T ата! Я ая م‎ -- 

зада вила | да anl‏ کت ہے 
سس — сапа = | һаман ee‏ 
abe ТЕСТ” ан |‏ 

EE TE ЕТУП 20 ПЕ Газ Е MEN 

Era 


ШИ 


| в 5 kueza) [es ?ҮТҮ" | xa ее | | 


| па [55438 7 Газ Брава reem 
| яана] laa [вш j | | 
ШЕГІН [ Гэх areal БЕНЕН ИШЕН БЕНЕН 


mmm 
| го Їнээла | l3 aml (| | Ll J 2 
| ла ТЕПТІ ШЕШ les Gast I L i КЕНЕН 


CONFIDENTIAL 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
2-2020 d 55-1351 
TEXT: LANDING ^ 0۸01 


TAA а ta • 290, GROSS WEIGHT A.3OOQ C85 
Е 


12541117 


Ра 
4110 AQ MPH AT да ПСН: FROM НО 
ре. Бе ГЭЭ СЭГС AES 
Beccrds | Feet Feet _ |Уосогја | Fret Речі, | Засопаз | feat Feet. 
[< [эсш 2554 zo ва | T í | 


г | سد‎ EE FEE 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
0-102۸, USAR НО. 54-1351 
PHASE XI PLIGHT TESTS 
TEST: LAEDIEG - 


Pa = 22.53 ta = 22.0 €: 23599 +05 
WIED В нем 2 3:2 FROH НИЕ 

Secands | Fact Ёс, fiecomis | Feet Feet, Sacenda| Feet, 
-2- аа 3222] 22 psa — УШ gaa ШШШ 
امش سے‎ ss = не ным ا‎ 
| «nz 149425 2: [2 | 2 عل‎ pis ЕН НИН 

sere | azo us | | se Брезе .] 
pes pueri рай usn] а ا‎ 
os leoa tes [mal лее | J 
| 2€ Боље ___| 25 اریوجرا‎ las Esas | ا‎ 
Mae kenel Га ТТС les 777?" | 
же Бэ 123 lagen | | |_| 
| за bagel. | eec LL шинж БЕНЕН 
a hanan Гав ами | | C ہز‎ И 
| „== {ооо [ар т سد‎ — 


TEST DATA CORRECTED POR INSTRUMENT ERROR 
ТР-102А, USAP NO, 55-1351 
PHASE Il PLIGHT TESTS 
TEST: Буша = 
Ра = зада ta = SSE 2055 BRIGHT 60 йв 
b й Ерика 


HISD ку WT at A Пру FLOR N 
TIN DISTANCE HEIGHT ТЛЕ DISTARCH HEIUNT | ТІНЕ DIsTa: СЦ 8:7 
Посогач | frat Fast _ Васопда | Fact Faet Seconds | Feet Feot 


ОВА i ~ 4%, ғу АЯ Ч 
ey [mme | || T КЕРА јр | 
^ 12524 
42222| [E [Em qe 
БЫ ا‎ 
س‎ 
== 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
ТР-102А, ИЗАР HO. 54-1351 
PEASE 11 PLIGHT TESTS 
TEST: ГАПОИОЗ = 


63053 KEIGET 23000 LBS 


rz Ej 


"ЕЛІ E і 2445427 у [а <. Ki 
HEIGHT | TIYE |025ТАЧСН HEIGHT | ТІКЕ DTSTAKI 
Feet Bsconda | Feet Foat Бессікіз | Feet 


EE 


th 
СЕ 
B 
8r 
Ë 


x 


risp 


р 


У + ~ К 
М 5 7 
: Претње È 
5 


о FQ kp и мр چا تا‎ Б 
Л 


ШИНИЙ 
1 


1 


ШЕ 


NM 
Q 


ШИШ 


к 
5 
1 


w 


г 


1444 
TH 
|| 
dii 
11 


CONFIDENTIAL 


UNCLASSIFIED 


DISTRIBUTION LIST 


No. of Copies No. of Copies 
COMDR, WADC, Wright-Patterson AFB, Ohio Gulfport, Mississippi 
Attn: WCOSI, Technical Information and Айл: TTAGAC 3 
Intelligence Branch 36 HQ, USAF, Washington 25, D.C. 
Armed Services Technical Information Agency Attn: AFDDP-P, DCS/Development, Ass" for 
Document Service Center Development Programming 1 
Knott Building Attn: AFCIG, Chief, Weopons and Materiel Insp. 
4th сад Main Street Div., Directorate of Inspection Sarvices 1 
Dayton 2, Ohio 6 Ани: AFDRD-AN, Directorate of Research and 
COMDR, Air Technical Intelligence Center Pavelopment 1 
А ; Attn: AFMPP-WS 1 
Wright-Patterson AFB, Ohio : | | 
Attn: AFOIN-4B1 3 Ann: Fighter Branch, Operations Control Div., 
. Director of Operations 1 
USA MAUS: найган COMDR, Navol Air Test Center 
Wright-Patterson AFB, Ohio банданы River; Md. i 
Ани; Aaro Dept, MCLI 1 й 
СОМОВ, Air Proving Ground Command 
Mr. Richard E. Horner Eglin AFB, На. 
Deparment of the АР Attn: Adj/Technical Reports Br. 2 
кого ^ BC وت‎ SER 1 COMDR, Mobile Air Material Area 
і Brookley Ara, “Ala. 
СОМОВ, ARDC, Р.О. Box 1395 Attn: MOMTA 2 
Baltimore 3, Md. Civil Aeronautics Administraton 
Attn: RDG, General Power 1 Flt Test Branch W-243 
Айл: RDZ, Deputy Commander for Weapons Systoms 2 Washington 25, D.C. 1 
Ано: ROSTIL, Tech Library Br. 1 Flight Test Branch, Mobile Air Material Area 
Attn: RDSTTP, Aircraft and Propulsion Br. 1 Mobile, Ala, 2 
Attn: КОТОР, Aeronautics and Propulsion Div. 1 COMDR, AF Personnel and Training Research Center 
Ана: RDSTO, Air Operations Div, 1 P.O. Box 1557 
Attn: КОТЕ, Directorate of Engineering 1 Lackland AFB, бам. Antonio, Texas 
СОМОВ, Strategic Air Command Attn: Office for QPRI 1 
Offutt AFB, Nob. COMDR, Middletown Air Materiel Area 
Attn: DM4D 1 Olmsted АҒА, Ра. 
Commander-In-Chiof Attn: MAMTOM 2 
Strategic Air Command COMDR, San Antonio Air Material Area 
Offutt AFB, Neb. Kelly AFB, Texas 
Attn: Operations Analysis Office 1 Ана: ЗАМТОО 1 
СОМОВ, Наз, Far East Air Force СОМОВ, Warner Robins Air Materiel Area 
APO 925, San Francisco, Calif, Robins AFB, Ga. 
Attn: DO, Director of Requirements 1 Attn: WRM(1) 3 
Commanding Officer СОМОВ, AF Special Weapons Center 
U.S. Naval Air Development Center Kirtland AFB, New Mexico 
Johnsvilla, Panna, Attn: 5۷۷۵۱ 1 
Attn; NADC Library 1 Chief of Staff, Operations 
МАСА, HSFS, P.O. Box 273, Edwards, Calif. Ta akan Air Command 
Айт Mr. W. C. Williams I APO 942, Seattle, Washington 
: : : ИР АНп: ОР 1 
о кы ногу СОМОЯ, AMC, Wright-Patterson AFB, Ohio 
Attn: AUL-6389 1 0م‎ MEPHD 1 
COMDR, ТАС, Langley АРВ, Va. 
Office of the Inspector бепега, USAF Ант: TORQ and TMMT 2 
ҚҰЛАН дей, COMDR, AFFIC, Edwards AFB, Calif. 
Attn: AFCDI-B-2 2 ( 
Attn: FTFOF, Capt. К. Hippert 1 
Director, USAF Attn: FTFEE, Lt. J. Houston 1 
Project RAND via SBAMA, Linison Office Atin: FTFEE 5 
1700 Main Street, Santa Monica, Calif. Ана: ЕТЕН, Bose Historian 1 
Ана: Library I Atta: FTGT, Technica! Director 1 
COMDR, 58АМА, Norton АРВ, San Bernardino, Calif. Attn: FTOTL, Teenical Library 10 
Attn: FW (Weapons Phesing Div) 1 Attn: FTFA, Admin. Br. 1 
Commanding Officer, Naval Air Engineering Facility Attn: FTOOC, И. D. Wooley 1 
Naval Air Material Center Attn: FTFO, Еһ. Test Operations 1 
Naval Base, Philadelphia 12, Ра, Ана: FIT, Test Pilot School L 
Ann: Technical Library 1 Attn: FTFEH 1 
Attn: FTFP, Maj. Stephens 1 
COMDR, Technical Training Air Force Ани: FTFER, Mr. Lush 1 
83 


UNCLASSIFIED’ 


UNCLASSIFIED 


DISTRIBUTION LIST 


COMDR, Ninth AF 
Shaw AFB, S. C. 
Attn: NAFOT 


HQ, USAF, Rm. 4D 961 
Washington 25, Р.С. 
Attn: Asst. Secretary, AF (R and 0) 
HQ, AMC, Wright-Paiterson AFB, Ohio 
Ана: MCPEC, Communications and Photo Br. 


COMDR, Cenral Air Defansea Force 
Grandview AFB, Mo. 
Attn: O and T 
COMDR, 1708th Ferrying Wing 
Kelly AFB, Texas 
Attn: Operations 
University of Chicago 
tnst, Air Weapons Research - Library 
Museum of Science and Industry 
Chicago 37, lil. 
HQ, USAF 
Washington 25, D.C. 
АНп: Assistant for Atomic Energy, DCS/O 
Attn: Directorate of Requirements 


UNCLASSIFIED 
84 


Мо. of Copies 


COMDR, Eastern Ап Defense Force 
Stewart AFB, Newburgh, New York 
Attn; EAOPR 


COMDR, 3600th CCTRAWG 
Luke AFB, Glendale, Ariz. 
Attn: Operations Officer 


COMDR, 3243d Test Group (Fighter) 
AF Operational Test Center 
Eglin AFB, Fla. 


Consolidated МиНее (Convair) 

San Diego Division 

Box 111, Edwards, Calif. 
Attn: Richard Johnson 


Consolidated Vultee (Convair) 
San Diego, Calif. 

And? W. W. Fox 

Attn: AFPR 


COMDR, Det. No. 1, ARDC 
Wright-Patterson AFB, Ohio 
Attn: RDZSFG, Lt. Col. Kruge 


Ма. of Copies 


| 


17118130131103 


1۷1113013103 


17911130103 


1711٦830110103 


*@jqmuidəysan сло $348}40420:04> Бицривц "рогоцоб шј 
"ponds штинхош pun əysupunojiod 
دررسو‎ зола Алаи ор j2odsor цим шағар si фололо оці 
зад “реродэха за {ош 010. биціоз oases pun 'озиошіошаіі 
Чи]? зомод шпшихош ^go-o4Dnj 10; таг{игыппБ  رصیدص مر‎ 
"autot Азморцоа шофвАв uodnam 
о 40 HON оці ро ÁN оці 12141560) ор рио p^ чо бол 
Jequinu aow 6 9$ В" оці ш рајаишаозцо фоцац ошодло 
цим рашцшоэ песик і әзипциомәс яр 'VZ01-4 очі 10 
ззцеморарібцу» азиришомаї ےہ‎ 10изри АңипэшиВ $| odojoA 
чә озиоциомоф әрпицо-рообзио әчү "40:40 биїм-оцор 
40) зашод |омошиод о то 099149229 $i YZOL-4JL OL 


(9102) (92:98:11:21449) “59804 88 “9661 
зодоро 74У5П ‘шоро ‘addin ^g ги avsn "п 
“ар “шорон ^g `r АЯ ‘(SEIS N/S 4950 3МУ14 
"МУ УСОІ- ії ЗНА dO 51531 снопа I! 3SVHd 

٦۲۱۸٦0٣۳٥011170 'Я5УЯ dy занумаз 
NOISIAIO ӘМІНЗЗМІӘМЗ 153: (нея 
ама 1531 1191٦٦3 32304 ШУ 


0۲09860-07 "Ом ۸830000 ٣ 


*8{90449220 ain зэцэгрцэрлэцэ..Вицрипц '012:26 uj 
"peods шеихош pun озиршлојаоа 
qui» зомод Аоџиш oj 4204303 QHA фмогцор 91 цимзло eui 
۲۸۹ 'рарвезхе 10 {әш 910 бишээ taras рис “озиоциомвяЯ 
qui зомад wnwixow 'до-одо) 10; ззофшимопб |опрюощио7 
чошод Азцевцога шо;4А6 иойрол 
D EP jjni3uD оці jo AIA очі 1214592 04 puo j^ مس‎ бол 
зэцшли. цэсу &' OF g' ayp Ul ралашпозно 42309 гшој!о 
чим рошашо» цоцероаБор озипшлојаа эц "ү201-4 eui јо 
змииоролоц> 9240020}259 OF зомэуиг Ајшоичби s: ado[oA 
-u2 ззшошиорэд арпицо-рәзсзіп agp 'уорло бим-о эр 
20$ 204124 |200:15004) D 50 940449225 п 97701-41 очу 


(9102) (95-96-81-2134\) 'зобод 88 96561 
1949420 74У50 ‘updo? ‘waddiy cg з зуба "п 
баг ‘uoysnoH ^g ТГ ^g '[S€1-PS N/S 4950 3МУТА 
-MIV 9501-34 ЭН! dO 51531 IH9!13 и 3SVHd 

МІМНОЗПУ2 ‘3599 4v 35 
۲۲۱۶۱۸۱۵۱ ӘМІЗЗЗМІЗМЗ 1531 1НЭ114 
#314435 1531 ІНӘГІІ 30803 NIV 


0009860-0۷ “ОМ ۱۱۸۷3۷۷۸۱۹00 ٣۷ 


1٦1113011103 


1٦1183011103 


1303 


1۷1181301110 


'ejqnidasaD 030 зэцэцэцэнгэцэ. پاضلامر رت6‎ 'үошопав ці 
"рога шашкхош рий 0500204499 
qu? замой ADH о; padsor цим циаїзцор ч цоюло оці 
аға “ророазха зе {ош озо Durs) әзілден рио "өэцэшїсдэйн 
qui amod шпшіхош 'уо-ода) із) заорнмопі 201204495 
“оо Азиотоцодд шазА; пайпалл 
D р нозыз ouj JO AIM эц) 13111501 OY рио, цім со! ай: 
2-0:۷ PRW 6 O} 9° оці ш рогошпозио ¿ognq ошоло 
цим рошашо» иоцорозбор озиошломәй 5441 “Ү01:4 әш 40 
$2181204201942 9зиошлојо یہ‎ зөнзин Ациозуюбіз s; обојвл 
-u9 əoəyubuuojped грашцјо-рогазло SUL олно бшл-оџәр 
403 зашоц |Duoinisup о $0 090449255 #1 9701-41 ЗЧ 


(9102) (90:96-М1-2144У) “59894 вв '9561 
2249120 'Jysn “шог вэ "одан cg а 4У50 ^n 
"ар ‘uoysroH "Я "f АЯ 71661-96 N/S ЗУУЙ 3NV1d 
ЭМҮ VZOLdL ЗНА ЗО 51531 1Н9ГН И 3SVHd 

VINHOJIIYD 35۷86 dy +03 
۲٢۱۶۱۸۱۳۲٣ ӘМІНЗЗМІӘМЗ 1531 114 
2318133 1531 1H9113 35401 7۷ 


0۲٥۱860-0۲ ‘ON ۱۸3۷۷۰۸300 7۳ 


"9|40:49250 900 دبنصیصدرددرعرید‎ бицрисц “олапәб uj 
"peods шпицхош рио озпоицоной 
ашуза амо Азор(12) ор 4299391 чим шоруор 3) різ оці 
479 'pepeo»xe ¿o jour 920 Guia а21429$ pun “оумошиофрза 
quia» замо шашхош "Ң0-әдоі 194 539 01016 јопродиој 
"oupa Азивізцалд weeds џадвам 
о $D цоюмо 3} 30 Аищо оц 4244502 ор pua; цім цогбог 
aoquinu узору 6 04 В 94: ur рэзошаозыо фодпа ашифио 
Mit^ рәшцшо> џоцорозбор озиошломой 8541 797701-4 s j^ 
заизивроаоцо озириморой oj гоцэрн دیقی رودص یررۂ‎ зі adoyaa 
«шо озивцисиод opnin|p-peodsun ayy ions Бигл-оцар 
40% зешоц [0404154044 0 $D 9199449220 % ү01-41 eui 


(9102) (92-965-Н1-2144Уу) “58884 88 `9S6L 
10940120 `ЗУ5П ordog “мэддан "а и avsn "1 
баг 'uoisnoH ^g ‘ft АЯ `15951-75 N/S 4750 3МУ14 
им 9201-31 JHL JO 51531 нома ІІ 3SVHd 

۲۱٢8 011173 ‘3599 dv 3 
NOISIAIQ 9811833110813 153: 4 
#31432 1531 LHONA 32304 ۷ 


0٦0360-0۷ "ОМ ۱۸۹3٢۴۷300 VilSV 


PHASE WI 
мет ома, DEVELOPMENT 


ROBERT L. STEPHENS 
Major USAF 
Project Officer 


RICHARD с. COUSINS 
Captain, USAF 
Peaject Engincer 


ROBERT WM. оо) - tres =й te: 
Captain, 
Project > PN CL LAS 2 2 Г | || 5 
Authorised by: БААРА Date 12-12-66 
D D 254 KELLY АРВ ۰ 
Reclassified by: Dept, Date 


z Є Gon 150-1 4-4-67 


ü- 

qe 

EJ А 

Ж FC-805 ~ = 
Ш 21-21, ін | ы МА 1 


M CONVAIR - SECURITY 106 


ЭТТ. Е ОЕРТ__ LOG NO. Cave 
й612481217 


/ А ИЯ” )5 


AIR FORCE FLIGHT TEST CENTER 
EDWARDS AIR FORCE BASE, CALIFORNIA 
AIR RESEARCH AND DEVELOPMENT COMMAND 
UNITED тл. AIR БӨЛСЕ 


ام 57.۶1155 444 8:8 


~ - ~ 


9 oe q, 
ںی‎ ONFIDEHTAL ~ | 


| 
| 


В-1ОФА PH, 


“QUALIFIED REQUESTERS MAY OBTAIN COPIES OF THIS REPORT FROM THE ASTIA. DOCUMENT 
SERVICE CENTER, DAYTON 2, OHIO. DEPARTMENT OF DEFENSE CONTRACTORS MUST DE ESTAR- 
LISHED FOR ASTIA SERVICES, OR HAVE THEIR ‘NEED TO KNOW?’ CERTIFIED BY THE COGNIZANT 
MILITARY AGENCY OF THEIR PROJECT OR CONTRACT.” 


“THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF THE UNITED 
STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS 793 AND 
794. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS ІМ ANY MANNER TO АН 
UNAUTHORIZED PERSON IS PROHIBITED ВУ LAW.” 


RETAIN OR DESTROY IN ACCORDANCE WITH AFR 205-1. DO NOT RETURN. 


— ————————— án — ЕЕ ЕЕ ыыы -- + 
AG ss —— аи а а س ہل س سی س س‎ = 


Ре - 


CCONFIDENT:A 


АРЕТС -TR-56-34 March 1957 
ASTIA Document No. АО 112421 
ROBERT L. STEPHENS, Malor, USAF, Project Осер 


| RICHARD O. COUSINS, Captain, USAF, Project Engineer 


ROBERT ВЯ. WHITE, Captain, USAF, Project Pilot 


|| و‎ ие но ні виа диэн 2 дана ras 2ھ‎ — ER چ چ‎ E DUET езге балдар әк айыбы аралында Soap dg = imn Ace) جو وب رات ہے‎ сз = ын EM = =< سے‎ - 

| 

| , ‘a Ч Үр I 8 

| ] m Ч i К “Үү \ | ји Вэ 

| 101841 

| 

| 

| CONFIDENTIAL | BESARS ~ 07466 
FMS STUDIOS, 176 COPIES, PASADENA, CALIF. 1 MAR 57 ` S STUO0S 4 4 4 

a — — ! : 4 


CONFIDENTIAL 


| THE F-102A AIRCRAFT has the potential to furnish 


the Air Defense Command with ап excellent weapon system. The hand- 
| ling characteristics of the aircraft are exceptional, but demonstrated 
| deficiencies such as engine compressor surge, afterburner blowout and 
engine over-temperature at high altitude, and low kill probability of | 
the armament system limit the operational capability of the aircraft. | 


| Accessibility for maintenance of the aircraft and its sub-systems is | 
i an improvement over the F-86D interceptor aircraft. Major functional | 
deficiencies which limit utilization include an insufficiently refined fire 
control system, an unsatisfactory canopy operating mechanism and unre- 
liable cabin pressurization and unreliable windscreen de-fogging systems. 


| Colonel, USAF 
| Director Flight Test 


2 2 


| Brigadier Generat, USAF 
| Commander 
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The F-102 Phase VI Functional Development 
tests were conducted to evaluate and determine the 
serviceability of the aircraft and its complete asso- 
ciated equipment from a functional and maintenance 
viewpoint, and to obtain a qualitative analysis of the 
operational characteristics of the aircraft. 
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These tests, directed by Air Research and Devel- 
opment Command Test Directive Мо. 5593-71, were 
acconiplished at Edwards AFB between 4 January 
1956 and 28 August 1956. Runway overrun barrier 
engagement tests were performed in conjunction with 
the Phase VI tests and were accomplished between 
I6 August and 23 November 1956. 

This report includes a resume of the test pro- 
gram, manhour and parts consumption data, utiliza- 
tion rates, functional analysis of the various systems, 
maintenance problem areas, operational comments by 
pilots who flew the aircraft, and Unsatisfactory Re- 
ports. In some cases solution to problem areas and 
deficiencies have already been obtained and in other 
cases action towards solution has been initiated. 

Personnel support was drawn largely from the 
Air Defense Command, the ultimate using command. 
The Air Training Command provided support on a 
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smaller scale during the first portion of the program. 
Participation by the Air Defense Command afforded 
its personnel an opportunity to familiarize themselves 
with the aircraft, and to become qualified as instruc- 
tors for their own squadron training program. А card 
system of inspection, similar to the inspection pro- 
cedure utilized in the Air Defense Command, was 
utilized during this test. This card system was greatly 
refined as a result of the aircraft inspections per- 
formed during the test and will be available for use 
by Air Defense squadrons. 

The Е-102А aircraft is a single place, supersonic, 
delta wing, high altitude, all weather interceptor. The 
airplane with its MG-10 fire control system and varied 
armament comprises a complete weapons system. Тће 
MG-10 system tested consisted of the MG-3 radar 
only. The automatic flight control system and data 
link were not installed. The aircraft is powered by а 
Pratt and Whitney J57-P23 engine which is rated at 
10,200 pounds sea level static thrust at Military Power 
and 16,000 pounds at maximum power with аНег- 
burning. Armament consists of 6 GAR (Falcon) mis- 
siles carried internally in two missile bays located in 
the lower center section of the fuselage. Twenty-four 
2.75-inch FFAR rockets are carried inside the missile 
bay doors. Outstanding physical characteristics of this 
aircraft are its delta wing and vertical fin, pointed 
radome nose, cheek-mounted air inlet ducts, and 
waisted (area rule) fuselage. | 
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FLIGHT PROGRESS 


The Phase УГ test program was conducted with 
five test aircraft. А total of 865 hours were flown in 
701 flights. Dates of arrival and accumulated test 
time are shown in the charts depicted in Table No. 1 
and Chart No. 1. 

The program was conducted in five basic phases: 
(1) aircraft familiarization and pilot transition; (2) 
systems evaluation and shakedown flights; (3) simu- 
lated combat profile missions, (4) air-to-air live mis- 
sile firing, and (5) runway barrier engagement tests. 
The fourth phase was conducted at Holloman Air 
Force Вазе, New Mexico. А detailed breakdown of 
the flight time expended and the results of the mis- 
sile firings at HADC is discussed in a latter portion 
of this report. А discussion of the runway barrier 
tests is also located in a latter portion of this report. 
А breakdown of the total flight time expended on all 
Phase VI missions flown during the test program is 
shown in Chart No. 2, "Flight Summary Chart." 

The unusually large number of pilot check-outs 
required during this program somewhat restricted the 
orderly progress of data collection and mission sched- 
uling. Pilots qualified during the program are as Ёо!- 
lows: 

58 USAF 

5 RAF 
2 RCAF 
5 Contractor 


70 Total 


CONFIDENTIAL 
2 


FLIGHT SUMMARY 
230 Familiarization 
170 Profile 

238 Radar & Systems 
50 Missile Firing 
75 FTF 

38 Night 

18 Formation 

10 Pressure Suit 

4 Aerobatics 

7 Fuel Control 

45 Ferry & Air Shows 


Tabie Мо. Alrcratt Participation 


Aircraft Date of Total A/C Total A/C Total Ко, 
Serial Мо. Arrival Fit. Time Ph Vi Time Ph VI Fits, 


38-1800 6 Jan 56 21830 21245 167 
33.1801 4 Jan 55 164:35 15440 138 
53-1803 3 Feb 56 100:50 92:20 78 
53-1805 3 Feb 56 25315 231:20 188 
53-1808 9 Feb 56 17325 167:50 0 

Total 910.35 86500 1701 


ОҒ the five aircraft participating іп the test рго- 
gram, four contained pre-production MG-10 fire con- 
trol systems. Only one, S/N 53-1808, contained the 
production version of the system. The four containing 
pre-production systems were supported supply-wise by 
the system contractor, Hughes Aircraft Company, 
through a special contract written for that purpose. 
Some equipment was missing from each aircraft and 
not all systems were operational. Certain restrictions 
to aircraft maneuvering were imposed throughout the 
program; however, as the program progressed, some 
of these restrictions were lifted or made less stringent 
as a result of contractor modifications and flight tests. 

Serious difficulties experienced in the firing of 
2.00-inch rockets during other Air Force projects 
caused curtailment of the firing of rockets during the 


early portion of the Phase VI program. Before ге- 
visions го the rocket system could be accomplished, 
a decision was made by higher headquarters to change 
the rocket firing capability of the F-120A aircraft to 
2.75-inch rockets. Accordingly, а message from the 
Е-102А Weapons System Project Office restricted the 
aircraft from firing either the 2.00-inch or the 2.75- 
inch rockets until such time as a contractor redesign 
proposal could be approved and retrofit action ac- 
complished for the 2.75-inch rockets, Since no retrofit 
action occurred in time to be functionally tested dur- 
ing the Phase VI program, such testing will be re- 
quired at some future date. 


aircraft availability 


amd maintemance status 


The F-102A aircraft were maintained on an 18- 
hour day, 6-day work week schedule. Disregarding 
inactive time during which no maintenance or flying 
was performed and considering in-commission time as 
being:that time the aircraft were being flown or were 
ready to fly, the average aircraft was out-of-commis- 
sion 16.9 hours for every hour of in-commission time. 
А breakdown of the elapsed time (hours) for the ac- 
complishment of various types of maintenance and 
the manhours expended by flight line and mainten- 
ance shop personnel is tabulated in the following 
table. The average in-commission rate for the test 
aircraft was 8.2 percent which is computed by divid- 
ing the total in-commission time by the total effective 
available (in-commission plus out-of-commission) 
time. 
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Table No. 2 
Aircraft Avallability and Maintenance Status 


Aircraft Aircraft Serial Numbers 
53-1800 53-1801 53-1803 53-1805 53-1808 Total 


Flight Test Hours 212:45 154:40 92:20 237:25 167:50 865:00 
In-Commission 


Hours 314 232 214 309 231 1300 
Out-of-Commission ` 

Hours 

Scheduled Maint. 1380 1170 1228 1462 1012 6252 
Unscheduled 

Maint. 1508 1492 1082 1601 957 6640 
А.0.С.Р 370 163 296 44 636 1510 
Modification, 

Е.0., Т.0.С. 37 55 57 35 57 251 
Total 3295 2880 2663 3142 2672 14,653 
In-Commission 

Rate 87% 15% 75% 80% 7.9% 82% 


А.0.С.Р. Rate 10.1% 5.4% 10.0% 1.4% 19.2% 9.4% 


CONFIDENTIAL 
°З 


CONFIDENTIAL 


0 Phase МО 
Table No. 3 


manhour | в 
| data ۸11 Serial Numbers 
53-1800 1804 -1803 -1805 -1803 Total 
| А detailed breakdown of Scheduled 7 
| cumulative direct manhnurs Servicing 488 327 291 391 287 1,784 
| expended on various sys- 
tems and on scheduled Pre-flight 1,085 1,345 902 927 156 5,015 
inspections is as follows: 
| Post-flight 483 410 453 766 475 2,547 
Periodic 3,045 2,163 2,850 3,418 2,199 13,675 
Тота! 5,101 4,305 4,496 9,902 3,717 23.121 
Unscheduled 
| Airframe 1,037 661 911 683 876 4,168 
x Utilities 47 „ M 223 164 123 109 
Power Plant 1,719 1,656 188 2,571 1,317 8,111 
Landing Gear 470 185 39 314 359 1437 
| Instrument 132 99 181 109 41 568 
Radio & | 
Fire Gontrol 1,052 1,161 1,005 647 422 4.288 
Агтатепі 164 315 393 208 125 1,265 
Electrical 804 328 642 635 712 3,221 
Fuel System 79 184 192 112 155 122 
Hydraulic 671 454 223 724 820 2,898 
Total 6,775 5,197 4,664 6,167 4,966 21,169 
| Total Maintenance 
u Man-hours 11,876 9,902 9,160 11,669 8,683 50,890 
| А total of 50,890 direct man-hours were expend- MAT ыы а wat 
ed during the program. With two 9-hour shifts con- MISSILE FIRING PHASE 
ducted 6 days à week, the average total maintenance 
| : man-hours per flying hour ratio amounted to 58.6. 
| | The operating procedures of Air Defense Command 


| facilities should have а marked influence on reducing 
| this ratio. The average turnaround time, excludin 
? 
| servicing of the armament was 30 minutes. 


MAN 1001571111116 HOUR 


| The peak which exists іп the manhour curve at 
| approximately 560 hours flying time on the following 
| chart 15 attributed го the large amount of maintenance 
| required to place the armament systems and pre-pro- 
| duction fire control systems on two aircraft in opera- 
1| . ва. - ? 4 š . Ё 
| tional condition in order to perform the guided 0 Ша и و‎ 0 
| 
| 
і 
l 


missile firing function ас HADC satisfactorily. FLYING HOURS 
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During the entire test program the МС-3 гадаг 
of the MG-10 fire control system was maintained in 
ап in-commission status as much as practicable. The 
following tabulation shows the manhours of main- 
tenance performed on the fire control system alone. 
During the test it was found that 11.6 manhours of 
maintenance time were required for each hour of 
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MG-3 radar airborne operation. Approximately 70 
percent of the ground operating time during the firing 
program at HADC was occupied with missile range 
gate harmonization, Without harmonization, it is esti- 
mated that the maintenance manhour requirement per 
airborne operating hour would drop considerably for 
an intensive firing program. 


Aircraft. 
Number 


53-1800 
53-1801* 
53-1803* 
53-1805 
93-1808 
Total 


Table Mo. 4 


Sched Unsched Ground Airborne Ratio of Maintenance 
Maint Maint Operating Operating Mnhrs per Airborne 
Mnhrs Mrhrs Time — Hrs Time — Hrs Dperating Hour 

912.3 562.3 193.1 115.4 9.3 
716.7 969.5 3678 102.4 17.0 
503.2 856.2 234.1 52.8 25.8 
331.2 420.0 184.9 119.3 6.3 
260.1 305.0 137.0 82.4 6.9 
2383.5 3114.0 1116.4 472.3 11.6 


* These two aircraft were used far guided missile firing at Holloman Air Development Center. 


О recurring 
maintenance 


The following: table lists 
a number of ге 
items for which the air- 
craft were out-of-commis- 
sion. Included with each 
item is the optimum num- 
ber of personnel required 
to perform the wark arid 
the average elapsed time 
found necessary 10 perform 
the work, 


Table Мо. 5 
Ë Type of Work No, of Men Nn. of Elapsed Hours 
recurring 

Pre-flight Inspection 3 1:20 
Post-flight Inspection 3 1:10 
Safety of Flight Inspection 2 0:30 
Periodic Inspection 5 82.00 
Engine Installation 6 10:00 
Engine Removal 4 6:20 
Engine Ground Run 3 0:45 
Replace Main Wheel 2 1:00 
Replace Nose Wheel 2 0:30 
Remove, Inspect and Replace Brakes 2 1:45 
Landing Gear Operation Check 3 1:00 
Remove and Replace Elevon Actuator 2 1:45 

Check Fuel, Pneumatic and Hydraulic 
Filter Screens 2 1:00 
Service Oxygen System 1 0:15 
Service Pneumatic System 1 0:30 
Refue! 1 0:15 
Fire Control System Periodic 3 24:00 
Radar Pre-flight 2 0:30 

Radar Post-flight, Radome Removal, 
Radome Installation 2 0:30 
Missile Check-out (6 Missiles) 4 1:25 

Range Gate Harmonization (6 Missiles) 3 2:00* 
* With improved systems Їп ADC aircraft this figure will decrease considerably. 
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О maintenance personnel 


requirements 


Every effort was made to duplicate the mainten- 
ance and inspection methods that will be utilized by 
the Air Defense Command. In this respect consider- 
able assistance was obtained from the TDY support 
personnel. These personnel were rotated in three 
groups with a slight overlap for orientation and 
training purposes. 

Personnel as organized in the following table 


FUNCTION CODE-POSITION AND TITLE 


80010 Aircraft Maintenance 
APR A/C Jat 1 Engine Mechanic 
A/C Jet Engine Mechanic 
A/C Maint. Jet 1 Eng Tech 
Crew Chief 
Flight 1 
Line 61 
A/C inspector 
APR Clerk 
Clerk 


80110 АС Епріпе Маїпіепапсе 
APR Jat Ейр те Mech 
Jet Engine Mech 
Jet Engine Tech 


80210 Airframe Maintenance 
APR Airframe Repairman 
Metals Pro Spec 
Airframe ftepairman 
Airframe Repair Tech 


AFSC 


431316 
431316 
431716 
43171С 
43171C 
431716 
431716 
70230 

79250 


43230 
43250 
43270 


53430 
53256 
53450 
53470 


80310 А/С Elec System Maintenance 


APR Д/С Elec Repalrmai 
A/G Elec Repairman 
А/С Elec Repalrman Toch 


80410 йн Hydraulic Maintenance 
APR 20 Hyd. Ré 


80510 А 3 Inst. Maintenance - 
APR Inst 667 
Inst Repalrman 
Mech ACC/Egp Repairman 
Inst Repairman Tech 


82010 Armament Sys Maintenance 
APR Gdnce Sys БАНА Месћ 
Gdnce Sys GAR-1 Mech 
Gdnca Sys GAR-1 Тесһ 
APR Fire Contro! MG-10 Mech 
MG-10 Comp Con Mech 
MG-10 Camp бап Toch 
APR ۸16-10 Radar Mech 


82010 Агтатепі Sys Maintenance 
М6-10 Radar Мас 
MB-10 Radar Tech | 
APR M&-1D Data Flow Mech. 
MG-10 Data Flow Mesh 
MG-10 Data Flow Tach 
APR Munitions Spec 
Munitions Spac 
APR Weapans Mech 
Weapons Mech 
Weapons Маш Supervisor 


84610 ABN RAD Maintenance 
APR A/C RAD COMM EGP Repairman 
А/С RAD COMM EGP Repairman 

' APR А/С RAD Мам ҒОР Repairman 

А/С RAD Nav ЕОР Repalrman 
A/C RAD Malnt Тесћ. 

86410 Aero Photo Maintenance 
APR ۲۱۹۱۵ Répalrman 
Photo 6۵۱۲۷ 

92410 Gr Pwd ЕОР Maintenance 
APR Gr Pwd/Spt EGP Repairman 
Gr Pwd/Spt ЕР Repairman 
Gr Pwd/Spt ЕОР Tech 

98910 Clo EQP Maintenance 
APR Parachüte Rigger 
Parachute Rigger 


TOTAL 


42330 
42350 
42370 


42132 
42152 
42172 


42230 
42230 
42251 
42210 


31130Е 
31180Е 
31170E 
32230H 
3225017 
3227001 
322306 


322506 
322706 
32230FT 
32250FT 
322TDFT 
45130 
46180 
46238 
46250 
46270 


30130A 
301504 
301300 
301306 
30170 


80239 
40250 


47230 
47250 
47270 


58130 
58150 


will Бе capable of performing organizational main- 
tenance while operating on a two-shifr basis with 28 
aircraft (25 Е-102А and 3 TF-102À), averaging 25 
flying hours рег month per aircraft. This table repre- 
sents suggested modifications from the published 
Organizational Table (O/T 1135, dated 30 April 
1956) for one Е-102А Squadron. Major differences 
indicated from Phase VI testing are that the Arma- 
ment and Ground Powered Equipment fields will re- 
quire personnel augmention. 


TABLIE Mo. © 
GRADE 


Total Net 
M/S Т/5 5/5 4/1 А/2 №, Change 
` (12) 42 — 3 
i 12 (10) 2 -12 
28 28 
~ (5) 6 — 2 
1 1 2 
*4 Е +3 
1 2 1 3 
4 — 1 
5 7 (4) 12 
8) _ {2} 3 - 2 
(3) 3 — 2 
1 1 
1 "2 3 + 1 
1 1 
и | 2 - 1 
2 4 Р 6 
1 1 
РЈЕ 2 
1 2 3 
1 1 
12) - 2 = 1 
2 4 2 6 
3 3 
! 1 
“5 5 ~ 4 
2 3 8 * 
42 2 4 + 1 
4 2 
(2) (3) 5 - 2 
1 2 3 
E 4 „+2 
"8 +20 28 +18 
ыг | 3 4 +1 
8 8 
12 17 28 
& 8 13 
2 2 
Ч *3 4 + 
13 13 
(10) (13) 23 — 4 
{2} {3} 5 = 6 
1 1 
*3 #4 ? + 3 
*2 °з ; 5 + 1 
1 “4 5 +2 
„2 2 + 2 
2 2 + 
“3 *5 9 + کا‎ 
11 + 5 
*1 *2 “5 “8 3 +2 
y 1 1 “2 3 +2 
1 2 * 
27 61 71 109 72 340 + 17 


Nate: * Indicates where additions have been mada. 
() Indicates where deletions have heen made. 
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О supply support 


Supply suppore for the Phase VI test was pro- 
vided by the F-102 Prime Depot, the San Antonio Air 
Materiel] Area. The support was accomplished through 
a new plan of weapon system supply support. This 
concept, titled “Delta Cover," to identify the scheme 
with the F-102 weapons system, consisted essenttally 
of a single control point at the AMA through which 
all requisitions for F-102 parts were channeled. The 
AMC had originally intended that this system be uti- 
lized for che rest phase of each new weapon system. 
The plan has been expanded to include using com- 
mand support as well as test phase support for each 
of the new weapon systems. "Delta Cover" was соп- 
cerned with the Е-102 weapon system alone. 


This system of support could be an acceptible 
method of controlling the tactical logistic support of 
a weapon system which has progressed beyond the 
testing and development stages and is in use in a 
Combat Ready status. However, this concept is quite 
unsatisfactory insofar as timely support of USAF 
phase testing is concerned. 


In the case of the F-102A Phase VI test, the de- 
lays built into the embryo system became intolerable, 
particularly the procedural delays experienced on 
AOCP and EODP requisitions, In some instances, 
EODP requisitions required several months го be 
filled; in other instances, EODP requisitions were 
never filled. Because the concept was newly devised, 
early deficiencies in the "Delta Cover" support can 
be accounted for; however, áfter a period of several 
months, action was expected to become much more 
expeditious. That this did not occur is best illustrated 
by the continuous high Phase VI AOCP rate experi- 
enced during this test. Because of untimely, unneces- 
sary, and intolerable delays in obtaining Amended 
Shipping Instruction Numbers from "Delta Cover," 
the eontractor was not able to furnish parts which 
were immediately available at his installation. Deci- 
sions by the Depot to locally manufacture items to fill 
requisitions also induced delays into the program. In 
many instances, these parts were available at the con- 
tractor's installation, but no attempts were made to 
furnish Amended Shipping Instructions to the con- 
tractor, directing shipment of the required parts to 
this Center. One example of this nature consisted of 
a decision to fabricate an aft radar access door to re- 
place one which had been lost in flight. Due to 
problems encountered in fabricating this assembly, 
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the project was abandoned and a door was finally 
obtained from the contractor. A period of 17 days 
elapsed between the time the door was ordered and 
the time the door was received. A second example 
consisted of a "Delta Cover" decision to locally manu- 
facture an armament bay fitting instead of requesting 
shipment from che contractor. The fitting involved re- 
duced the missile firing capability of the two Phase 
VI aircraft at Holloman Air Force Base, New Mex- 
ico, Бу 25%; at a time when range schedules for target 
drones were at a premium. 


Supply suppore of ground support equipment was 
particularly inadequate. Of the items listed in Part 
IV (contractor furnished equipment) of the F-102A 
Phase VI Test Support Table, only 55.4 percent had 
been received at the termination of the test program. 
Supply support of the ground environment required 
to support the new weapon systems coming into the 
Air Force inventory for test and for operational as- 
signments must be immediate and complete. 

Experience and past records have proven that 
it 15 impossible to predict consumption accurately 
enough to initiate timely procurement and establish 
effective levels of supply within the Air Force to meet 
the early and constant demands of Phase testing. ТЕ 
initial supply support is not tailored to meet the de- 
mands imposed by drastically new aircraft production 
methods, very little progress can be expected. Produc- 
tion-type aircraft are presently undergoing as much 
development as experimental prototype aircraft have 
experienced in the past. This, of course, is done to 
expedite production scheduling. However, as many as 
200 aircraft might be produced before an optimum 
configuration is achieved which will have incorpo- 
rated all of the improvements generated during con- 
current Air Force and Contractor Phase testing. 


It is mandatory that the supply support delays 
associated with not only this program, but all Phase 
VI programs, be eliminated. Some method of effect- 
ing a realistic Air Force supply build-up capable of 
meeting the demands imposed by aircraft still essen- 
tially under development must be devised. Such a 
method must be designed to preclude in every case 
possible the unnecessary procurement and stockpiling 
of many items which are rendered obsolete through 
normal development by the time they are stockpiled. 
Contractor support of a weapon system for all accel- 
erated test programs should be considered as a pos- 
sible means of accomplishing effective and timely sup- 
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ply support. Consumption data obtained during the 
testing cycle would be factual and would contain an 
accurate indication of future tactical requirements. 


In the case of the F-102A Functional Develop- 
ment program, the “Delta Cover” support concept 


was not satisfactory. Їс is illogical to expect a weapon 


support system to attain full effectivity unless sufh- 
cient time is allotted for its build-up. Such a build-up 
cannot be based upon probabilities of requirements 
but must be established, where production lead time 
permits, on a part for part basis. If a part is to be re- 
designed as a result of in-service development, the 
time for quantity procurement of the part is after 
that development. The "Delta Cover" support of this 
Phase VI program would have been more satisfactory 
had the availability of parts at the contractor’s site 
been utilized to a greater extent. 


handbooks 


In general, the handbooks were very satisfactory. 
There were several instances where items were on the 
aircraft but not listed in the parts handbook, minor 
inspection requirements were not accurate in detail, 
and specifications for some replacement materials 
were not entirely complete. 


Two major deficiencies were encountered in the 
handbooks, In Section ПІ of the Flight Handbook 
dealing with engine failures and air start procedures, 
the ‘pilot is not instructed to energize the emergency 
a-c generator after flameout. It has been established 
that a windmilling engine will not deliver a-c power 
directly through the a-c generator but will produce 
and maintain sufficient hydraulic pressure to drive the 
emergency a-c generator. In the event of a flameout 
condition, therefore, the pilot should switch from the 
main to the emergency a-c generator in order to main- 
tain electrical power for the primary flight and engine 
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instruments, These instruments include the directional 
and attitude indicators, fuel quantity, fuel flow and 
hydraulic pressure gages. Among the latter, fuel flow 
is important to air start procedure while hydraulic 
pressure is a critical consideration in dead stick land- 
ings. 


The other deficiency concerns the check-out pro- 
cedure which is required prior to loading missiles on 
the missile launchers and also during rigging of the 
launchers as outlined in Technical Order 1Е-102А-12. 
The present procedure is to make adjustments and 
then, using the aircraft electrical and pneumatic sys- 
tems, retract the launchers. This means that in the 
event the system is improperly rigged, serious damage 
can and has occurred to the snubber mount brackets, 
Фе unlocking cylinders, the launching actuator cylin- 
ders, and the stop bolts. This is an unsatisfactory 
method since the system should be operated very 
slowly and with the least amount of pressure required 
to actuate the launchers. 


смее нэ 
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This section of the report contains discussions of 
the various aircraft systems from a functional view- 
point. These discussions are arranged in the same se- 
quence in which they appear in the Maintenance 
Handbook. The discussions are limited to major mal- 
functions and failure trends which affect the operation 
of a system. Detailed information on specific func- 
tional deficiencies can be obtained by reviewing the 
Unsatisfactory Reports as listed in Appendix I. 

The testing program produced a total of 699 
Malfunction Reports and 408 Unsatisfactory Reports. 
The UR/Flying Hour frequency trend stabilized at 
approximately 0.3 UR/Flying Hour, which compares 
favorably with contemporary fighters. With the ex- 
ceptioh of a few areas which will require modifica- 
tion and further test, the 865 hours of Phase VI flight 
time has demonstrated the Е-102А systems to be 
functionally sound. 


power plant 


The overall performance of the Pratt and Whit- 
ney J57-P23 engine was excellent throughout the 
Phase VI test period, Durability of the engine was 
considered outstanding. Undesirable high altitude de- 


celeration and low altitude acceleration compressor 
stalls were considered a major operational deficiency. 
Turbine blade stretch was a problem which will re- 
quire additional contractor study. With the incorpo- 
ration of certain modifications for compressor stall 
corrections, the J57-P23 engine will be extremely 
reliable both operationally and from a maintenance 
standpoint. 

During the Phase VI Flight Test Program, eight 
engines were used, two of which suffered foreign ob- 
ject damage and were returned for overhaul. Total 
flight time accumulated on all J57-P23 Phase VI en- 
gines was 865 hours, with an additional 73 hours 
logged during static test cell runs. Two engines oper- 
ated more than 150 hours flight time with the high 
time engine reaching 178:30 total flying hours. 


Combustion Chamber Weldment: The only signifi- 
cant recurring discrepancy noted in the combustion 
section was cracking and buckling of combustion 
chambers. A total of 38 chambers were rejected dur- 
ing the 13 periodic inspections. This was an average 
rejection rate of approximately three chambers per 
periodic inspection. There are eight combustion cham- 
bers per engine. The limits used for rejecting combus- 
tion chambers were obtained from Technical Order 
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2]-57-22. Almost all of the chamber rejections were 
caused by buckling and cracking of the lip where the 
inner and outer weldment of the chamber are joined. 
This buckling and cracking was confined mainly to 
the No. 6 swirl cup area which is the first swirl cup 
counter-clockwise from the cluster fuel inlet. Insuf- 
ficient cooling air in this area and resulting high tem- 
peratures stress the area, which causes cracking and 
buckling. 


о Afterburner Nozzle Segments: Considerable difficulty 


was encountered with afterburner nozzle segment 
warpage. Twenty-two nozzle segments and one com- 
plete afterburner were replaced due to warpage of 
segments beyond limits. This problem proved to be 
serious since spare segments were in short supply. 
Also, no spare air seals were available- which necessi- 
tated the difficult and time consuming job of exchang- 
ing seals each time a segment was changed. The 
segments were all fabricated from sheet metal and 
proved to be susceptible to heat warpage. 
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Two new “waffle” суре afterburners incorporat- 
ing forged steel flap segments and duel tandem actu- 
ators were received late in the program for testing. 
These forged segments represented a contractor modi- 
fication, and through 270 total hours of operation no 
discrepancies were noted. The positive opening and 
closing action and the rapidity of operation of these 
segmenrs will contribute materially to the capability 
of the aircraft. 


First Stage Turbine Blade Stretcb: Experience with 
]57 series engines at chis Center indicates that first 
stage nozzle guide vane bowing is directly associated 
with first stage turbine blade stretch. For this reason, 
whenever nozzle vane bowing in excess of the limits 
of 0.105 inches at the leading edge and 0.175 inches 
at the trailing edge is encountered, the first stage tur- 
bine blades are removed and stretch checked. Two 
such cases were encountered during this program on 
engines with 100:50 and 145:00 flight hours, respec- 
tively. The first case was noted when nine first stage 
nozzle vanes were found over limits. The first stage 
turbine blades were removed, vapor blasted, fluores- 
cent penetrant inspected, and stretch checked. Results 
showed that two blades were cracked and that all 
blades were either stretched over limits or very close 
to the limit. One hundred thirteen blades and 31 noz- 
zle vanes were replaced. The second was discovered 
when 7 first stage nozzle vanes were found bowed 
over limits. Disassembly and inspection of the first 
stage turbine assembly showed that 2 blades were 
cracked and that all 113 blades were stretched over 
limits. АП blades and 22 first stage nozzle guide vanes 
were replaced. 


In order to obtain more data on turbine blade 
stretch, a special test was run on a new engine. The 
test consisted of measuring and installing new first 
stage turbine blades in the engine. The blades were 
to be removed and measured each 50 hours for 150 
hours of flight time. Unfortunately, the engine sus- 
tained compressor foreign object damage after 60 
total engine hours and the test was not completed. 
Some useful data was obtained however. Results of 
the test showed the average stretch of all 113 blades 
to be 0.0109 inches during the 60 hours of engine 
operation. The blades averaged 0.0173 inches under 
the maximum replacement limit when installed. It is 
apparent from these average figures that the blades 
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were rapidly approaching the replacement limit. Two 
blades had already stretched over the maximum limit 
and several others were close to this limit. Turbine 
blade stretch has been proven to be a serious problem 
and warrants further study. 


Compressor Stall: During a number of fights, engine 
compressor stalls were encountered as the throttle 
was being retarded toward idle at altitudes above 
35,000 feet. The throttle was retarded either со reduce 
airspeed for descent or to fully close the afterburner 
eyelids. The stalls occurred below 82 percent rpm, 
predominantly in the 79 to 80 percent range. In most 
instances, they could not be stopped by ceasing aft 
throttle movement or by trying to advance power, al- 
though these methods worked occasionally. In one 
case, attempts to recover failed and an exhaust tem- 
perature of 700 degrees C was reached, necessitating 
an ergine change. In two additional instances, the 
aircraft were dived supersonically to approximately 
30,000 feet where satisfactory recoveries were effected 
without encountering exhaust temperature overheat 
conditions. 


A fourth instance of this type of compressor 
stall occurred when a maximum power climb was 
terminated. At 50,000 feet, the throttle was moved 
from the full afterburner position to the military 
power position. Compressor stalls began immediately 
and continued, unaffected by various throttle adjust- 
ments, during a supersonic descent to lower altitude. 
The stalls continued and at approximately 20,000 feet, 
with the throttle in "IDLE" and the engine maintain- 
ing 79 to 80 percent rpm, the engine was shut down. 
Airspeed was maintained at 220 knots as engine rpm 
decreased. The stalls stopped at 30 percent rpm and at 
27 percent rpm an air start was successful, although 
accompanied by some "chugging" until idle rpm was 
stabilized. 

Аз a result of these difficulties, the Phase VI 
aircraft were restricted to a lower limit power setting 
of 85 percent rpm at altitudes above 30,000 feet. This 
engine deficiency seriously limited the usefulness of 
the F-102A weapon system in addition to preventing 
certain tests normally required in Phase VI testing. 
Many maneuvers in the Air Defense Command mis- 
sions will require a flexibility їп engine operation 
which is not provided in the present installation. А 
temporary solution to the engine deceleration stall 
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problem was found by rescheduling the bleed valve 
governor on aircraft S/N 1805 to the schedule shown 
by the Pratt and Whitney Overhaul Manual for Pratt 
and Whitney part No. 272736. At all airspeeds and 
at altitudes from sea level to 56,000 feet for all rates 
of throttle movement, the pilots reported that they 
were unable to induce an engine deceleration stall. 

This schedule is adequate for interim use until 
an optimum schedule can be developed that will lease 
affect maximum endurance while retaining adequate 
stall margin. 


Cooling Air Bleed Duct: Seven cooling air bleed ducts 
failed during the first 200 hours of Phase VI flying 
time. These failufes were attributed to abnormal air 
pressures created by engine surge. This resulted in the 
eventual rupturing of these Мо bleed ducts. Ducts of 
heavier page material were designed and only one 
failure of a duct of this type occurred during the 
remainder of this program. 
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Oil Filter — Sundstrand Unit: Difficulty was encoun-‏ جا 
tered in gaining access to the return oil filter for the‏ 
Sundstrand Unit. The position on the engine was‏ 
such that the engine had to be removed from the air-‏ 
craft in order to inspect this filter assembly. Аррії-‏ 
cable technical orders required that this filter ђе‏ 
inspected at 25-hour intervals. Since the operating‏ 
time between engine inspections was 50 hours, the‏ 
filter was relocated to a point approximately 15‏ 
inches lower on the engine to permit accessibility‏ 
through the right-hand wheel well so that it is not‏ 
necessary to remove the engine to inspect this single‏ 
item.‏ 


س 


D sundstrand constant speed drive unit 


| The Sundstrand drive unit demonstrated rela- 
| tively good service throughout the test program; 
however, a number of failures did occur in the engine 
mounted gear box, the drive, and the transmission. 


Q Gear Box: Three failures of the engine mounted gear 
box showed the service life which could be expected 
from this unit. In each case, internal failure was indi- 
cated through discovery of metal particles on the 
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magnetic sump plug. The operating times on the 
gear boxes at the time of failure were 121:30, 143:00, 
and 161:20 hours. Disassembly and inspection of each 
of the gear boxes revealed failures of bearings and 
bearing retainer rings. In one case, bearing seizure 
had been induced through the resultant friction and 
attendant high temperatures. A pending failure was 
discovered after a spot inspection of another gear 
box had revealed a small number of metal particles 
clinging to the magnetic sump plug. Further inspec- 
tion revealed that a ball bearing retainer ring had 
begun to deteriorate. The gear box had been operat- 
ing for 129:20 hours and would have failed during 
the next flight had the pending failure not been dis- 
covered. 


Drive Shaft: Loss of a-c power while airborne oc- 
curred on several occasions. In two cases the loss 
resulted from failure of the interconnecting shaft 
which transmits rotational power from the engine 
mounted gear box to the transmission. The failures 
had occurred through separation of the shaft from a 
universal joint which is integral with the transmis- 
sion. This separation resulted in random whipping 
rotation of the shaft and consequent damage to the 
shaft cover and the refuel crossover tube which is 
installed adjacent to the shaft. This whipping action 
also caused the failure of one engine mounted gear 
box. 
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O Transmission: During a periodic inspection a number 


of metal particles were discovered on the remote gear 
box sump plug. Further inspection revealed that one 
of the idler gear roller bearing assemblies installed 
in the remote gear box housing on the drive trans- 
mission contained pitted rollers, and chat the bear- 
ing inner rollway was badly scored. No cause for the 
bearing failure could be determined, and the assem- 
bly was released to the contractor, Sundstrand Ma- 
chine Tool Company, for study. 


С Cover Plate Bolts: A design deficiency exists in the 


proximity of the cover plate and filter element retain- 
ing cap screw heads to the raised portion of the cover 


plate, The inspection requirement for the removal 


of the cover plate and filter element is very difficult 
to perform with the drive assembly installed in the 
aircraft. The use of an open end or socket wrench to 
remove these screws has proven to be very time-con- 
suming and often results in damage to the cap screw 
heads. 


за 
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о Universal Joint Alignment: The alignment of the 


Sundstrand constant speed drive unit universal joints, 
which is required each time the engine is reinstalled, 
repositioned, or a new drive unit is installed on the 
aircraft, is a tedious and time-consuming operation. 
Technical Order 1F-102A-2-4, Paragraph 9-5, speci- 
fies the use of a 12 inch straight edge and a 6 inch 
scale with decimal increments for measuring the "gap" 
and "interference" of the universal joints. These uni 
versal joints connect the engine mounted gear box to 
the airframe mounted Sundstrand transmission by 
means of a shaft. The 16 measurements which must be 
taken require two crew men approximately 1 hour. 
There is also considerable chance for an error to de- 
velop from misreading any one of the measurements. 
To reduce the possibility of an error and to permit 
a reasonably rapid and accurate alignment of the uni- 
versal joints, a specially designed precision alignment 
tool should be made available. 


Engine Oil System: The fitting, P/N 8-27961, which 
directs engine oil to the engine oil pressure switch in 
one direction, and lube oil to the Sundstrand gear 
box in the other direction, was improperly installed 
on one engine. This resulted in a low oil pressure 
reading and in an improper quantity of oil to the 
Sundstrand gear box. The design of this fitting should 
be such that it can only be installed in the proper 
position. 


Avica Hose Assemblies: Prior to engine shutdown 
following a test flight, fuel was observed го. be leak- 
ing from the fuselage in the engine bay area. The 
engine was shut down immediately. The lower engine 
bay had filled with fuel and investigation revealed 
that the fuel flow equalizer control line, a flexible 
Avica hose, had failed. Visual inspection of the hose 
assembly was difficult because these assemblies had а 
braided wire external covering, but this hose was 
determined to have failed internally. Because of the 
nature of the failure, an emergency Unsatisfactory Re- 
port was submitted. This UR resulted in a requirement 
from AMC to inspect all Avica hose assemblies on 
F-102A aircraft for indication of failure. Each hose de- 
termined to be faulty was replaced with a like service- 
able item. A total of 42 hoses were replaced on Phase 
VI aircraft as a result of this inspection. 
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П fuselage system the hinge pin which could not be found are assumed 
to have been lost overboard or to have entered the 
The fuselage of this aircraft is considered to be engine through the left-hand engine inlet duct. 


. extremely well fabricated. No discrepancies of any 
note were revealed except the lack of an access panel 
to the afterburner igniter valve. À few instances of 

| elevon edges chafing the fuselage at the neutral posi- 
۱ tion occurred, but were remedied by slight hand fit- 
ting. 


В Fuselage Access Panel: The lack of a fuselage access 
panel for the engine mounted afterburner ignitor 
valve and afterburner nozzle position switches con- 
stitutes a serious design deficiency. The engine must 
be removed from the fuselage to perform mainten- 
ance on either of these units. This caused unnecessary 
delay in the flight test program and precipitated other 

21 malfunctions which might occur during engine ге- 
moval and reinstallation. In attempting to repair one 
particular leaking ignitor valve which was later dam- 
aged in engine removal, the engine had to be removed 
and reinstalled three times. This time-consuming pro- 
cess resulted in a total of 3 days out-of-commission 
| essentially for the lack of one small access door. 


2. À piece of metal had broken away from the aft 
door latch support assembly. 


The contractor completed a design study of this 
problem and incorporated an access panel in the 
Phase VI aircraft. Installation of this access panel 
permitted maintenance personnel to perform repairs 
to either the afterburner ignitor valve or afterburner 
nozzle position indicator without the former require- 
ment to remove the engine. 


С Left-Hand Aft Radar Access Door: During a routine | | 
Phase VI flight оп aircraft S/N 53-1808, the left-hand 3. Slight ود‎ WAR noted on the door assembly 
aft radar access door was torn from the aircraft. The aft fitting in the vicinity of the shear pin hole. 
door separated shortly after take-off while the air- 
craft was in a climbing turn to the left at 450 knots 
IAS at 8000 feet pressure altitude. The loss of the 
door was accompanied by a loud explosion and serious 
airframe vibrations. Throttle reduction lessened the 
severity of vibration and the flight was immediately 
terminated. Inspection of the aircraft structure and 
engine condition revealed the following: 


1. The hinge pin which connected the access door to 
the aircraft had sheared in a number of pieces, some 
of which remained with the aircraft. Those pieces of 
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4, Material around the forward fitting in the vicinity 
of the shear pin hole had been heavily gouged away. 


5. The vertical support assembly to which the for- 
ward fitting is attached was severely twisted and 
damaged, 


6. A number of first stage blades in the compressor 
section of the engine sustained damage in the form 
of nicks which were of sufficient magnitude to require 
engine removal for further inspection. 


Prior to this particular flight, the aircraft had 
made a radar flight of 1:30 hours and a radar pres- 
surization discrepancy had been noted. Maintenance 
personnel corrected the discrepancy by gaining access 
through the right-hand aft and forward radar access 
doors only. At completion of the work the doors were 
secured, Since the lost door was not found, the reason 
for the separation was not definitely determined. 
However, such factors as material or structural failure 
were considered possibilities. It is especially noted 
that with pressure the radar door latch covers can be 
made to fit over an unlocked door latch. The gap 
varied on different aircraft which were inspected from 
a very slight amount to approximately 14 inch as 
compared to the structural curvature of the fuselage. 
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О wing 


There were very few malfunctions of the wing 
components during the Phase VI program. The most 
predominant problem was failure of the landing light. 
brackets. These failures were attributed to metal fa- 
tigue induced by vibration and airloads, and resulted 
in breaking the light and loss of landing light capa- 
bility. This problem was eliminated by a contractor 
modification which consisted of using heavier ma- 


chined aluminum rather than the original light 
aluminum cast bracket. 


Another structural problem consisted of tbe par- 
tial crushing of the three wing fence honeycomb 
sections. This was caused by poor installation and 
resulting interference with the protruding edge of 
the adjacent leading edge skins. In order tc preclude 
similar failures in the future, the contractor has 
strengthened the forward section of the wing fence 
assembly and initiated more stringent quality control 


measures. 


landing gear 


In general, the landing gear system has proved 
very satisfactory under conditions encountered at the 
AFFTC. During the missile firing phase at Holloman 
Air Force Base, excessive tire wear occurred due to 
rocks on the runway and taxi strips. A comparison of 
tire reliability between Holloman Air Force Base 
and Edwards Air Force Base indicates an average of 
5 landings per tire versus 15 landings per tire, respec- 
tively. Both of these figures are based on minimum of 
braking due to the very long runways at both instal- 
lations. Construction in progress at Holloman ас- 
coufited for the rocks on the runway and normally 
would not be a problem. 


о Wheel Bearing ‘Failure: During the take-off roll of 


a projected test flight, the pilot elected to abort the 
mission because of low tailpipe temperature. As the 
roll continued towards its termination, the pilot re- 
ceived indications that the right-hand main landing 
gear tire had blown out. As the aircraft decelerated, 
the pilot executed a gradual turn to the left-hand side 
of the runway and stopped after a total roll of 9600 
feet. 
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Investigation disclosed that the main landing 
gear wheel retaining nut was in two pieces with the 
hexagonal shoulders of the nut broken off; the 
pieces were found 7800 feet from the start of the 
take-off roll. Wheel bearing rollers were deposited 
from 8,000 to 8,800 feet. It was indicated that the 
tire blew out at 9200 feet. The wheel separated into 
two sections as the retaining bolts were sheared. 
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The bolt which retains the wheel retaining nut 
was still in place in the axle, but the head and nur 
were missing. The axle journal and the axle end were 
severely mutilated and replacement of the inner strut 
and axle assembly was required. 


Although the exact cause of the incident was not 
definitely determined, the outer wheel bearing appar- 
ently seized in the cone. The wheel casting disinte- 
grated outside of the cone area, eventually breaking 
the hexagonal shoulder from the retaining nut and 
causing the nut to separate. 


Since the aircraft involved had been temporarily 
based at Holloman Air Force Base for a period of 
approximately 2 months and had been exposed to 
several thunderstorms, it is conceivable that the bear- 
ing could have been subjected to water infileration, 
with subsequent rusting and corrosion which could 
have precipitated the bearing failure. 


Main Landing Gear Fairing Door Failure: During 
the testing program three landing gear doors failed 
in flight. These failures occurred during letdown and 
on take-off. In all cases, the failures were attributed 
to excessive speeds at time of gear extension. To pre- 
vent future landing gear door failures, the maximum 
gear down speed was reduced from 240 knots IAS to 
220 knots IAS. A mechanical change was later in- 
corporated to prevent door failures by strengthening 
door linkage and attaching pins which will allow the 
pilot to attain his placarded speed without damaging 
the doors. 
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air conditioning, pressurization, 
and anti-ice systems 


Cockpit Air Conditioning and Pressurization: The 
cabin air conditioning and pressurization system was 
unsatisfactory throughout the entire testing period. 
Cabin pressure surges, failure of cabin pressurization, 
and failure of the cabin air heating and cooling sys- 
tein occurred repeatedly, disrupting orderly progress 
of scheduled missions. 


Air conditioning is obtained by bleeding air from 
the main engine compressor through strut bleed ports 
at high temperature and pressure. The air is then 
routed forward through a flow control and shut-off 
valve to a refrigeration unit. Pressure and tempera- 
ture are reduced by first passing the air through an 
air-to-air heat exchanger and then expanding it 
through a cooling turbine. Àn axial flow fan, mount- 
ed on a common shaft with the turbine wheel, absorbs 
the energy of the turbine wheel by drawing cooling 
ram air across the heat exchanger. Turbine discharge 
air js then discharged into the cockpit through the 
distribution tubes. 


Ventilating air is supplied for the forward elec- 
tronics compartment, intermediate electronics bay and 


motor generator by ram air. The ram air is bled from 
the left-hand boundary layer duct through а pressure 
regulator and temperature operated shut-off valve. 


To eliminate smoke in the cabin when a missile 
is fired, a flow control shut-off valve is closed with 
a "missile fired" signal. During this period, cockpit 
pressure may drop due to leakage and a rate sensor 
unit is provided to control the re-opening rate of the 
shut-off valve. This prevents an initial pressute surge 
in the cockpit. During engiae ground operation when 
no ram air is available for electronic cooling, condi- 
tioned air is automatically diverted from the cockpit 
to the electronic equipment. 


Pressure Surges: During the early portion of the pro- 
gram, cabin pressure surges occurred when the test 
aircraft were flown at speeds in excess of 440 knots 
IAS at altitudes below 10,000 feet. These surges oc- 
curred at a rate of from 1 to 114 cycles per second 
and covered a pressure differential of plus or minus 
1000 to 2000 feet of altitude. 


At 10,000 feet cabin pressure surging stopped 
and continued climb could be effected satisfactorily. 
On several occasions pressurization failed completely 
at altitudes of 35,000 feet and above. As pressuriza- 
tion failed, pilots would descend immediately to lower 
altitudes. Pressurization in most instances would re- 
turn quite suddenly at approximately 25,000 feet. 


Descents below 10,000 feet at airspeeds greater 
thàn 440 knots ГА$ would once again be accompanied 
by the same pressure surges as those experienced dur- 
ing climb. 


To avoid subjecting pilots to this pressure surg- 
ing, until a more positive remedy could be found, all 
flying below 10,000 feet was restricted to a maximum 
of 400 knots IAS. 


In an effort to determine the reasons for cabin 
pressure surging the cabin pressure rate sensor relay 
was inspected and found to be incompatible with a 
pressure tube because of the 52 degree flare on the 
rate sensor could not match the 3715 degree standard 
flare on the tube. The Stratos Corporation, manufac- 
turers of the pressure rate sensors, furnished new sen- 
sors having the proper standard flare angle. This 
reduced pressure surging to a great degree, but did 
not completely eliminate it. No specific reason was 
found for the intermittent surging which now exists. 
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О Turbine Assembly: The turbine assembly unit used 


in the refrigeration package failed six times. These 
malfunctions were attributed to bearing failure. All 
indications are that the shaft mounting design is 
faulty and that the bearing materials could be im- 
proved to eliminate this problem. 


Cabin Heat: The cabin heat control box failed five 
times. With the control in automatic range the pilot 
sometimes receives no heat at all or too much heat. 
The dependability and service life of this unit is not 
satisfactory. A redesign of this control is mandatory. 


О Windshield De-fogging: Windshield de-fogging is 


accomplished by electrical heating of NESA glass 
windshield рап 8 and is controlled through the wiad- 
shield switch located on the pedestal switch panel 
which із placarded “NESA,” "NORMAL" and 
"OFF." With the NESA switch in the "NORMAL" 
position, the INESA control applies voltage to the heat- 
ing elements which are imbedded in the vinyl layer 
of glass. The МЕЗА control maintains the tempera- 
ture of the vinyl layer of glass at a pre-set value and 
within a plus or minus 5 degree F range. 


The NESA. windshield de-fogging system did not 
operate properly during any part of the test program. 
The principal deficiency consisted of a faulty relay 
which would stick and ultimately burn out, rendering 
the system inoperative. On several occasions pilots 
whose windshields had fogged over as a result of a 
fast descent, were required to fly at low altitudes at 
high power settings and increased cockpit heat for 
as long as 5 minutes in order to clear the windscreen 
sufficiently to insure safe visibility for landing. 


Ап attempt was made to provide a means of 
clearing the windscreen more effectively than the 
method mentioned above. А flexible hose, which had 
been tapped into a hot air line, was provided in the 
cockpit for the use of the pilot. In the event fogging 
occurred the pilot needed only to direct the flow 
of hot air from the hose onto the windscreen, thereby 
de-fogging it. This method was satisfactory and a 
sufficiently large enough portion of the windscreen 
could be de-fogged to insure safe visibility. However, 
the crude installation was not considered to be a 
proper correction for this deficiency. 


The contractor (Convair) was aware of the 
МЕЗА deficiency at the beginning of the Phase VI 
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test program, and recommended modifications, The 
necessary kits containing these improvements were 
not received in time to be tested during the program. 


hydraulic system 


In general, the hydraulic system of the aircraft 
is acceptable. There were malfunctions and failures 
of various parts of the system, but a definite failure 
trend was not established. Hydraulic power is sup- 
plied by two completely independent, continuously 
operating, closed center systems. The primary system 
supplies power for che operation of the flight control 
valves and actuating cylinders, in addition to the 
elevon manual lock-out valves, elevon and rudder 
control servo actuators, speed brakes, landing gear, 
landing gear doors, nose wheel steering damper and 
the emergency alternator. Normal operation of both 
hydraulic systems is automatic whenever the engine 
is running. 


Ап emergency system supplies hydraulic power 
for the primary system only, thus providing sufficient 
power for limited maneuverability and a safe, normal 
approach and landing. This emergency hydraulic 
pump is driven by a ram air turbine which the pilot 
can displace into the air stream by means of the high 
pressure pneumatic system. This turbine cannot be 
retracted in flight. This emergency pump delivers 6.3 
gpm minimum at 1000 psi at 250 knots IAS. The 
primary and secondary pumps аге 22 gpm, 3000 psi, 
constant pressure, variable volume, engine driven 


pumps. 


A total of 14 failures on the emergency hydraulic 
system pumps indicated an abnormally low life ex- 
pectancy of approximately 75 operating hours. The 
basic cause was external leakage at the rear cover seal. 
Near the end of the testing program, 6 end cap fail- 
ures on the pump compensator control occurred which 
had not previously been prevalent. Ав a result of 
these failures, the secondary system of airplane S/N 
53-1805 was instrumented to determine whether ab- 
normal system pressure surges were a contributing 
factor, 


Instrumentation consisted of transducers and 
flow meters being installed at strategic points such as 
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the hydraulic pump inlet, drain to reservoir, pump 
outlet to control actuators, and at the accumulator. 
All readings from these inscruments were recorded on 
an oscillograph. The tests were performed first on the 
ground to insure proper operation, and then in the 
air at near maximum altitude. The pilot performed 
various violent maneuvers at g loadings. No mal- 
functions occurred. 


It is to be noted that these tests were primarily 
designed to obtain data pertaining to two specific 
trouble areas: (1) rear cover seal leakage, and (2) 
pump compensator cover failures. Pump case pressure 
conditions are related to the rear cover seal problems 
and pump outlet pressure conditions relate to the 
compensator cover failures. Outlet pressures have no 
bearing on the rear cover leakage and, conversely, 
case pressures have no bearing on the compensator 
cover failures. 


Review of the oscillograph test records indicate 
that no unusual outlet pressure conditions exist over 
the full range of system operation. Pressure surges 
of 3300 to 3600 psi were the maximum experienced, 
which is well within the 4000 psi design requirement. 
An analysis of broken specimens by Vicker’s Incorpo- 
rated determined that cap-screws of poor strength 
quality caused the compensator cover failures. A pro- 
gram has been undertaken whereby Vicker's field 
service personnel will rework all delivered pumps to 
install an improved cover and cap-screw of proper 
strength on the pump compensator. Identification of 
the rework will be made by addition of a suffix letter 
after each pump serial number. 


For normal ground operation and flight maneu- 
vers, pump case pressures appear to be within the 
design limits of the pump. It was determined that 
under some extreme flight maneuver conditions case 
pressure peaks of approximately 280 psi can be ex- 
perienced. This is considered excessive over an accept- 
able value of 150 to 175 psi. Accordingly, Convair 
has initiated an Engineering Work Order to relocate 
the case drain connection close to the system reser- 
voir. This will provide a more direct case drain line 
and should substantially reduce pressure peaking 
within the case. Upon satisfactory mock-up and check- 
out on the controls test stand this change will be 
scheduled into production with Service Action recom- 
mended. This change will assist in alleviating the 
pump rear cover leakage problem. 


In addition, Vicker's Incorporated has made an 
engineering change to replace an initial flat gasket at 
the rear cover with a superior molded "O" ring seal. 
The new seal is currently being assembled into de- 
livered pumps. Existing pumps returned for repair 
are also being modified to take the new seal. This 
change, in combination with the proposed Convair 
plumbing change, should eliminate the pump rear 
cover leakage problem. 


pneumatic system 


The pneumatic system was not satisfactory be- 
cause the pneumatic pressure regulator repeatedly 
malfunctioned. The principal failure trend consisted 
of the regulator releasing pressure before 3000 psi 
(normally capacity) had been reached. 


Pressure Regulator: Fifteen specific failures have been 
reported in Unsatisfactory Reports. These failures 
were attributed to leakage of air through the vent 
ports as a result of faulty internal seals. Мо new de- 
sign change was received from the contractor. А 
description of the high pressure pneumatic system 
will aid in the identification of this deficiency. 


Air at 3000 psi is stored in fiberglass flasks of 
approximately spherical shape for operation of the 
high pressure pneumatic system components. Two 
flasks are required when the aircraft carries missiles; 
two additional flasks are required when the aircraft 
carries rockets only. The system is charged from a 


ground source. The air is filtered in the system prior 


to storage in the flasks. 2 


The high pressure pneumatic system performs 
the following functions: 


1. Opens and closes missile bay doors. 


2. Lowers armament racks into and retracts 
racks from firing position. 

3. Provides: pressure for rudder feel cylinder. 
Extends ram air turbine into operating posi- 
tion for emergency hydraulic power. 


5. Provides air pressure for emergency landin 
y 8 
gear extension. 


6. Provides air pressure for drag chute deploy- 
ment. 


7. Provides air pressure for main wheel brakes. 
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One of the permanently installed air flasks (the 
ptiority or isolated flask) is directly connected to the 
manually operated valves which control ram air tur- 
bine extension, emergency landing gear extension, 
drag chute deployment, and is also connected to the 
ground charging line and the line supplying pressure 
to the main wheel brake drag brace reservoirs. The 
connection to the remainder of the system from this 
flask is made through a priority valve which will not 
permit air to flow from the isolated flask to the re- 
mainder of the system when pressure in the isolated 
flask is 1200 psi or less. Therefore, discounting leak- 
age, because of the priority valve the pressure avail- 
able at any time to the three manually operated valves 
mentioned above and to the brakes is a maximum of 
3000 psi and a minimum of 1200 psi. 


Air pressure for the rudder feel cylinder, missile 
bay door actuation and armament rack operation is 
held to 1100 psi by a regulator and relief valve. The 
relief feature of this valve protects the system com- 
ponents downstream by veriting system pressure above 
1250 psi to the atmosphere. The valve reseats at 1155 


psi. 


А. pressure switch, located in the pressure line, 
Operates a warning light on the pilot's warning light 
panel. The light comes on when there is insufficient 
pressure remaining in the pneumatic system for a 
combat cycle (1500 plus or minus 50 psi). À combat 
cycle consists of opening the missile bay doors, ex- 
tending and retracting the armament racks and clos- 
ing the doors. 


` Ground Air Supply: Another problem was the lack 


of provisions for charging the high pressure pneu- 
matic system in flight. Leaks can and do occur. If a 
leak occurs in the priority valve, pressure may be lost 
to the entire system exclusive of the wheel brake res- 
ervoirs. If the leak occurs in a wheel brake valve 
assembly pressure is lost in that brake as well as in 
the rest of the system exclusive of the other brake. 
In such an event, the pilot will be landing with only 
one brake operative and the drag chute system inop- 
erative. 


The warning light alerts che pilot that the total 
system pressure i$ down to 1500 psi or less, but does 
not isolate the condition described above. Thus, the 
pilot has no method of determining whether or not 
the loss of pressure involves the priority system. Even 
with one brake inoperative (due to a leak) the pilot 
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will not know that a leak has developed in the pri- 
ority system. This is because the brake pedal pressure 
is supplied by the hydraulic system and is not affected 
by the pneumatic portion of the brake system. 


Since normal depletion of the pneumatic system 
pressure to the point of actuating the warning light 
(1500 pounds) will occur frequently as a result of 
using the armament system, the pilot will make many 
landings without knowing whether these landings 
will be normal. Thus, for the purposes of normal 
operation as well as for emergency operations (pri- 
ority system leak), the pilot should be able to isolate 
the cause and location of system depletion. 


A gage should be provided in the cockpit to indi- 
date priority system pressure to the pilot. This gage 
could be similar to and possibly replace the gage in 
the right-hand wheel well. If the present pneumatic 
system pressure warning indication is retained, the 
gage need not be in a prominent location and can be 
located where most convenient. The source of air 
pressure for the drag chute should be independent or 
isolated from the remainder of the priority system by 
a check valve. This provision would insure that the 
drag chute will be available when the priority system 
failure described above occurs. Consequently, even 
with one brake inoperative, the pilot could bring the 
aircraft to a safe stop by combined use of the drag 
chute and nose wheel steering. 


Electronic Cooling: Five failures of the ram air reg- 
ulator occurred in the jet pump system used to cool 
the electronics bay area. In all cases, the regulator 
failed to open when the oil pressure warning switch 
was actuated during engine idle. This regulator affects 
supply of reverse air flow cooling and is one of the 
major causes of radar operational difficulties due to 
the radar electronic equipment becoming overheated. 


One reason for these failures is insufficient in: 
spection provisions of the regulator valve. The re- 
quired inspection (post-flight) of this valve consists 
of checking the position of the pressure valve indi- 
cator arm. It is possible for this to be normal and the 
valve to be inoperative. To insure against this occur- 
rence, the post-flight inspection should include an 
operational check which can be accomplished by using 
a mirror and visually observe the forward end of the 
butterfly shaft which is marked at the open and 
closed position to see if it actually changes position 
when desired. 
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Failures of these valves could be due to the pres- 
sure switch being open when the engine ts removed. 
The valve is electrically opened and d-c power is on 
on for lengthy periods during periodic inspections, 
thus causing possible damage to the valve. 


To prevent this occurrence the cabin air circuit 
breaker should be pulled whenever the aircraft is 
undergoing periodic maintenance of any type. This 
becomes mandatory in the ADC squadrons where the 
bulk of the radar periodic maintenance is performed 
while the engine is removed. If the cabin air circuit 
breaker is not pulled the ground cooling air will be 
dumped overboard through the left boundary layer 
air duct. 


ec 
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flight control systerm 


The flight control system was satisfactory in most 
respects. The flight surfaces are actuated by ап irre- 
versible, full hydraulic power control system which 
includes artificial feel, gyro-stabilized pitch and yaw 
damper systems and trimming devices. Full hydrau- 
lic power is used because of the high forces produced 
on elevons and rudder at high speeds. Both primary 
and secondary hydraulic systems (or one of them in 
case of failure of the other) supply the required pres- 
sure for operation of the flight controls. The elevon 
control system combines elevator and aileron motion 
in a single pair of elevons located on the wing trail- 
ing edge. The elevons move in parallel motion as ele- 
vators and in opposite directions as ailerons, or simul- 
taneously in any combination of the two motions. 
pilot contro! motion mechanically moves the spools 
in the hydraulic control valves which meter. hydraulic 
pressure to the surface actuating cylinders. The con- 
trols move only as long as the pilot moves his con- 
trols, and when control motion stops a mechanical 
follow-up mechanism shuts the control valve off. 


A pitch and yaw damper system is provided to 
damp out short period oscillations of the airplane and 
to provide automatic turn coordination. Pitch, roll, 
and yaw rate gyros measure angular velocities about 
the airplane axis and apply signals to the elevator and 
rudder servo actuator amplifiers. The pitch and yaw 
damper system is augmented by the installation of a 
sideslip feedback system. This system is better known 
as Beta Feedback and was designed to sense sideslip 
and to automatically supply sufficient rudder deflec- 
tion to maintain a zero sideslip angle. All Phase МІ 


aircraft were received and accepted with this system 
inoperative. À retrofit modification to the aircraft, 
which increased the area of the vertical tail by арргох- 
imately 40 percent, had already been approved at the 
start of che Phase VI program. The "Big Tail" modi- 
fication eliminated the requirement for che Вега Есед- 
back system in production aircraft; therefore, no 
functional development tests were performed. A dis- 
cussion of the operation and effectiveness of this sys- 
tem can be found in the F-102A Phase VI Stability 
and Control Technical Report. 


A 14.5 foot diameter drag chute is carried in a 
structural housing located above the fuselage tail 
cone. The speed brakes are used as drag chute hous- 
ing doors. The chute attachment jaws, which are 
spring loaded to the open position, permit the chute 
to jettison if it is inadvertently deployed in flight. 
Closing the jaws to connect the chute to the airplane 
structure and pulling the chute rip cord is accom- 
plished by means of the high pressure pneumatic sys- 
cem. The jaws are unlocked and spring loaded in the 
stowed position. When the pneumatic cylinder is 
actuated, the jaws are closed and locked. The pilot 
спите pulls the deployment bag out to the maximum 
length of the risers and then pulls the main chute 
from the deployment bag. The chute is mounted on 
the aircraft center line and horizontally in line with 
the airplane cg when the airplane is in a normal land- 
ing attitude. This location permits deployment prior 
to main wheel touchdown. Jettisoning is accomplished 
by removing pressure from the drag chute cylinder. 
The riser shackle is assembled by means of a shear 
pin which is designed to fail if the chute is deployed 
at speeds in excess of 180 knots IAS. 


е 


Drag Chute: During the initial portion of the test 
program (2 month period) 100 drag chure deploy- 
ments were made of which, 15 failed. The majority 
of the failures were due to improper installation of 
the drag chute into the canister. The riser strap was 
being pushed into the back of the canister and at 
the same time the "D" ring was being wedged in the 
locking jaws. This prevented them from closing and 
producing the motion required to pull the ripcord 
cable which releases the pilot chute. The remaining 
failures were due to the improper packing of the 
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chute so that the pilot chute retaining pin was іп- 
serted at an angle. Thus installed, the retaining pin 
cannot be pulled out and chute deployment cannot 
be effected. 


А number of modifications wére made on the 
system. These include: 


1. Shorten the riser straps from 54 inches to 18 
inches, thus minimizing the problem of riser straps 
fouling the release of the chute. 


2. Shorten the cable assembly, P/N 8-45359, from 
9 inches to 61% inches so that the “О” ring will not 
prevent the locking jaws from closing. 
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4. А new jaw mechanism was installed and sheet 
metal work around the jaws was performed by а 
Convair team to minimize possibility of faulty “ТЭ? 
ring release. 

A period of 40 flights covering 50 hours of flying 


with the above modifications, resulted in no reported 
drag chute failure. 


п Yaw Rate Gyro: The yaw-rate gyro consistently failed 


to function properly. The primary deficiency is that 
it does not erect after making a turning or banking 
maneuver. These gyros are hermetically sealed and 
could not be disassembled for inspection. Several 
gyros were sent to the contractor (Hughes Aircraft 
Company) for evaluation of the trouble. To date no 
report of findings has been furnished to this Center. 


О Elevou Trim Actuators: The elevon trim actuators 


are not functionally acceptable. The actuators either 
operate slower than desired or are unstable in opera- 
поп. А total of 10 malfunctions of these actuators 
occurred during the program. 


Difficulties encountered 1n the mechanism on one 
aircraft were isolated to a faulty snap ring in the 
clutch assembly. Failure of this snap ring permitted 
the clutch to spring apart, breaking the power links 
between the motor and the actuator. 


CONFIDENTIAL 


3. Modification of the pilot chute to prevent the 
spring in the cone from coming loose. 


О ие! and ОШ systems 


Fuel System: АП fuel in the F-102A is carried in the 
wings, outboard of the fuselage in a left and right 
fuel tank system, each of which includes three pres- 
surized integral tanks. Except for a common single 
point refuel fitting and an interconnected totalizing 
and low level warning system, each wing system is 
completely independent of the other, Fuel from both. 
systems is delivered to the engine by a common sup- 
ply line; however, either side is capable of supplying 
engine and afterburner requirements with the other 
side inoperative or shut off. 


An engine driven pump draws the fuel from both 
wing systems. These systems are connected by the fuel 
joiner valve. The fuel flow equalizer is located in this 
valve and is designed to draw equal quantities of fuel 
from both wing systems for balance purposes. 


There is a rubber diaphragm in the equalizer 
which actually senses the difference in fuel flow from 
each system and compensates accordingly. The equal- 
izer nozzles are located on either side of this 
diaphragm. 


During the Phase VI tests nine failures of the 
fuel flow equalizer were directly attributed to this 
rubber diaphragm. Fuel surges in the equalizer caused 
the diaphragm to contact the equalizer nozzles, event- 
ually chafing through the center and destroying the 
equalizing function of the diaphragm. This caused 
uneven feeding between the right and left wing tanks 
with variance in available fuel per wing as high as 
2800 pounds. 


Fuel Quantity Indicating System: А fuel quantity 
gage normally cotalizes the contents of the wing sys- 
tems as selected by the quantity gage switch. With 
the switch in "TOTAL" and the fuel in one wing un- 
available to the engine, the indication of total fuel 
remaining wil! not be an indication of usable fuel. 
With the switch т "3L" or "3R" the indicator reads 
the amount of fuel in the inboard tank. 


A low level warning switch, installed in each 
aft inboard tank, is set to energize a fuel tank low 
level warning light circuit whenever either Мо. "3L" 
or No. "3R" tank drops its level to a predetermined 
point. The lights are set to operate when 88 gallons 
of usable fuel remain in each side. This will permit 
about 10 minutes of cruising at 35,000 feet and a let- 
down at 200 knots IAS from there to sea level for a 
landing. 


This low level warning system has malfunctioned 
several times. On some occasions, a low level warning 
light has illuminated well before it should have, and 
on one occasion a warning light failed to illuminate 
at all. This latter failure indirectly caused a flameout 
and a night dead stick landing. The cause of the 
flameout was fuel starvation which was attributed to 
failure of the right wing low level warning system. 
The pilot had turned off the left wing tank booster 
pumps after receiving a left wing fuel low level 
warning light. Since he had received no right tank 
low level warning, he assumed that he was receiving 
uneven fuel feeding (which occurred many times due 
to ruptured fuel flow equalizer diaphragms) and had 
over 88 gallons of fuel in the right tanks. Those tanks 
were in reality very nearly empty. On the pitch-out to 
the left from the initial approach for landing fuel 
flow was interrupted, causing the flame-out. The pilot 
managed to make a safe landing on a different run- 
way under rather adverse conditions. Residual fuel 
was drained and found to be 93 gallons, 90 of which 
was in the left Мо. 3 tank. 
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П ОП System: The oil system is relatively simple. From 


the tank the oil passes through a gear pressure pump, 
a strainer, and then divides, part going through a 
restrictor valve to the Sundstrand constant speed gear 
box and accessory drives, the other part going to the 
four engine main bearings. From the bearings the 
oil passes through a scavenge pump to the air oil 
cooler and, if over 185 degrees F, the oil goes through 
the fuel-oil cooler and then back to the oil tank. 


This system performed satisfactorily except for 
one item, Five ruptures have occurred in rhe oil cooler 
air duct assembly. These failures are attributed to 
insufficient thickness of the ducting. In every case it 
is believed the ducr ruptured when a sudden com- 
pressor surge cfüsed excess air pressure in the duct. 


communications system‏ نا 


The communications system is acceptable in most 
respects; however, some problems exist in component 
location. 


O AN/ARC-34 Receiver-Trausmitter: The inaccessibil- 


ity of the ARC-34 receiver-transmitter resulted in 
excessive maintainence man-hours for removing and 
installing this equipment. In addition there is in- 
creased possibility of damage to the equipment during 
these operations. A hot air line is routed across the 
top of the ARC-34 unit, clearing the unit by approx- 
imately 1 inch. Removing the unit requires lifting it 
from the rack approximately 11% inches and pulling 
it forward. 


The microphone and earphone jack sockets are 
located on the forward end of the receiver-transmitter 


which precludes easy access because of inadequate 
clearance between the set and the bulkhead. 
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С AIC-10 Intercom Amplifier: The hot lead to the 


noise filter for the AIC-10 intércom amplifier, located 
on a shelf in the upper section of the mid electronics 
compartment, has no protective covering on the ex- 
posed terminal post. On several occasions mainte- 
nance personnel working in this compartment suffered 
burns when accidentally contacting this terminal post. 
A local modification to correct this condition con- 
sisted of placing a nipple-type cover over the exposed 
terminal. 


electrical power 
Supply system 

The engine accessory drive gear box provides 
power for the generation of electrical power. A vari- 
able input speed, constant out-put speed unit is in- 
stalled between the engine and an a-c generator and 
uperates at a speed which varies as the engine speed 
varies. The 120/208 volt, 400 cycle, 3-phase а-с gen- 
erator is rated at 30 КУА. The 30 volt d-c generator 
is rated at 200 amperes. 


Emergency electrical power is supplied by 
120/208 volt, 3-phase, 400 cycle, 1-КУА a-c gener- 
ator and a 24 volt, 24 ampere-hour battery. The emer- 
gency a-c generator is driven by a hydraulic motor 
which is powered from the secondary hydraulic 
system. = 


Power is normally distributed to the essential and 
non-essential bus systems. The alternator provides 200 
volt, 3-phase, 115 volt single phase, and through 
transformers, 115 volt 3-phase and 26 volt single 
phase power. When emergency power is selected the 
non-essential buses are de-energized. А master switch 
is provided to de-energize all buses regardless of the 
position of any other switch. An under-speed switch 
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on the constant speed unit de-energizes the a-c gen- 
erator if the frequency of the normal power supply 
falls below 350 cycles. 


One deficiency in this system concerns the light- 
ing of the instrument panel. Only (фе flight instru- 


ment group in the center of the instrument panel is 


illuminated through use of the 28 volt d-c essential 
power. АЦ other interior lighting (with the exception 
of the thunderstorm light which uses 28 volt d-c non- 
essential power) utilizes power from the 115 volt 
essential bus. In event of failure of the main a-c gen- 
erator, the hydraulically driven emergency a-c gen- 
erator must be selected manually to provide power to 
the essential buses. No automatic change-over feature 
1? provided, Since the electrical control panel 15 Ши- 
minated by а-с power, it is obvious that failure under 
night conditions will result in loss of illumination of 
the panel which must be utilized in restoring that 
power. Ц would be advantageous for purposes of 
efficient restoration of a-c power and complete cock- 
pit lighting if the electrical control panel were illumi- 
nated by use of 28 volt d-c essential power. 


Following a severe rainstorm at Holloman Air 
Force Base, during the AFFTC firing program, an 
electrical fire occurred on ground operation of ай- 
craft S/N 53-1803. An external power supply had 
been operating radar equipment for approximately 6 
hours when smoke was observed emitting from the 
cockpit. External power was immediately disconnected 
and the fire extinguished itself. Investigation disclosed 
that the fire had originated in the connector assembly 
panél insulation which is located on the cockpit floor 
beneath the right-hand console. The connector and 
adjacent wiring were severely charred and the console 
fabric dust cover was burned beyond use. The wiring 
and damaged parts required replacement. Evidence 
of water remained around the connector. This water 
entered the cockpit during the rainstorm, and though 
the canopy was completely closed and caused a short 
circuit and subsequent fire. The smoke became so 
dense that had the aircraft been in flight the pilot 
would have been unable to see the instrument panel 
and probably would have been forced to abandon the 
aircraft. 


Fuel Booster Pump Wiring: Early in the Phase VI 
program considerable aircraft out-of-commission time 
was caused by what appeared initially to be booster 
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pump malfunction. The 15 ampere fuses provided 
within the circuits for these pumps continually failed 
as the pumps were started, The cause of these mal- 
functions was traced to the circuit wiring. Contractor 
assistance was utilized in the installation of larger 
size wire (#12) and larger capacity fuses (20 amps) 
as a precaution against further overloading. This 
modification alleviated rhe problem for the remainder 
of the program. 


functional analysis | 


ж 


During the Phase VI program the fire control TABLE Мо. 7 
systems were maintained in an in-commission status Maximum — Average Maximum Average 
і š Е Detectian Detection Lock-on Lock-on 
as much as was practicable. Most Phase УТ flights Type No. of Range Range Range Range 
Target Contacts (Miles) (Miles) (Miles) (Miles}* 


were accomplished with the fire control system in 


operation. Utilizing an ADC GCI station, actual inter- 8-52 13 25 15.4 15 9.7 
cepts were made on targets of opportunity within the B-36 12 15 11.8 14 9.9 
local flying area. These targets ranged from B-52 to B-47 15 22 14.3 14 3.6 
F.86D type aircraft. On one occasion early in the B-45 4 ] 7 9 4.3 
program а successful intercept of an unidentified air- 0-133 2 13 10.5 5 4.5 

craft was made ас the request of the Air Defense C-97 1 15 15 14 14 
Command. It was possible to detect а heavy bomber 0-54 2 12 11 11 9.5 
of the B-52 type at ап average range of 15.4 miles. F-86D 16 13 8.1 10 6.8 

Average ranges for detection of medium bomber F-86F 1 1 7 5 9 

(В-47) and fighter (F-86D) aircraft were 14.3 miles TF-86 1 10 10 8 8 
and 9.1 miles, respectively. А total of 472.3 hours of F-89 В 14 9.3 12 7.5 

airborne operation time was accumulated on the fire F-94 2 14 13 9 8 
control system oí the five test aircraft. In addition, F-100 10 7 9.1 12 6.9 
1116.4 hours of ground operating time were logged. F-101 2 5 12.5 12 9.5 
| [102 41 22 11 15 8.6 
Detection and lock-on^ranges for а representa- T33 15 13 7.2 12 5.1 

tive group of aircraft are indicated in the following 0 3 2 183 14 13 
table. F4D 3 18 10.3 13 8.3 

ЕВЕ 1 6 6 5 5 

F9F 1 12 12 9 3 

840 2 10 10 7 7 
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missile firing program 


Following the weapon system concept іа Phase 
VI flight testing, a missile firing program was con- 
ducted on the F-102A/MG-10/GAR-1 system. Two 
of the five F-102A Phase VI aircraft, $/Nos 53-1801 
and 53-1803, were flown to Holloman Air Develop- 
ment Center on 16 June 1956 to conduct this pro- 
gram. During the period 16 June to 16 August 1956, 
49 flights totaling 42:45 flying hours, were flown on 
the two aircraft, and on 24 actual firing missions a 
total of 63 САК-1 missiles were fired. Targets for 
the missiles included parachutes, balloons, Q-2 drones, 
and QB-17 drones. 


The firing program was divided into three phases 
with each phase having a specific objective under the 
overall objective to investigate and prove the capa- 
bility of the F-102A/MG-10/GAR-1 weapon system 
while gathering data on ground maintenance and air- 
borne problems, failures and equipment deficiencies. 


Phase 1: The first phase, system verification and com- 
patability, was designed to check the system and prove 
that all components were operating and that there 
were no major deficiencies in the system. Firings were 
to be conducted under the most ideal conditions at 
moderate speeds and altitudes. Generally, single or 
two missile salvo firings, one missile loaded forward 
and one aft, were used against parachute targets. Dur- 
ing this phase any major deficiencies in system wiring 
or components were located and corrected. 


Phase 2: The second phase, system demonstration 
through its full envelope of performance, was con- 
ducted within the limits of available targets and Hol- 
loman range safety. During this phase the missiles 
were to be fired in salvos of three and six at subsonic 
and supersonic speeds and up to altitudes of 50,000 
feet. Unfortunately, due to the limited amount of 
time and supply of missiles, and lack of OMNI range 
at HADC, no missions could be scheduled for IFR 
conditions or against tatgets equipped with ECM 
equipment. 


Phase 3: The third phase, investigation of limits of 
system performance, had the objective of determining 
the systems capability and restrictions at maximum 
altitudes of the aircraft. This was considered a re- 
quirement of the program since, according to the 
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specification of the missile, its performance limit 15 
50,000 feet, while the aircraft is capable of consider- 
ably higher altitudes and would. most likely be oper- 
ating at those altitudes. No attempt was made to 
schedule an investigation of the minimum altitude 
limitations of the system because of the limited time 
and number of missiles available. 


Aircraft maintenance personnel were provided 
by the Flight Test Center and were assisted by one 
field technical representative of Convair, and 6 air- 
men from the Air Defense Command receiving 
on-the-job training with the project. MG-3 radar 
maintenance was performed by 3 airmen from the 
AFFTC, 2 from HADC, and 1 from ADC, and 2 
freld technical representatives of Hughes Aircraft 
Company. Airmen personnel of the AFFTC ar HADC, 
with the assistance of 1 Hughes Aircraft Company 
technical representative provided the entire missile 
check-out and handling capability. 


Fire Coutrol System: The MG-3 radar of the MG-10 
fire control system consists of four sub-systems: the 
radar and computing, the missile auxiliary, the power 
supply, and the cockpit sub-system. 


The radar and computing sub-system provides 
the means for automatic radar searching and track- 
ing, interrogation of radar ground beacons, and radar 
ground mapping. The ground mapping feature is used 
so seldom in this area that it was disabled and an 
additional method of using the radar in the search 
phase (30 mile short pulse) was used to replace it. 
During search the radar has a range of 30 miles and 
is stabiltzed so that normal roll and pitch of the air- 
craft will not change the area of search. Manual 
"lock-on" and automatic tracking in range and azi- 
muth may be achieved within 15 miles of the target. 


The missile auxiliary sub-system is used in con- 
junction with the GAR-1 and GAR-2 missiles nor- 
mally carried in this aircraft. For both types of mis- 
siles the auxiliary sub-system performed the follow: 
ing functions: 


1. Converts the radar antenna pointing data so that 
the missiles may be servoed on target prior to launch. 


2. Computes and adjusts the missile control surface 
sensitivity for optimum performance for the particu- 
lar air density and range гасе at which the missile is 
to be launched. 


3. Supplies external power to the missiles. 


4. Performs the various switching operations neces- 
sary to permit transfer from external to missile power 
and warhead arming. 


5. Servos the GAR-1 missile range gate into coinci- 
dence with the radar range gate. 


6. Servos the GAR-! missile receiver and cadar trans- 
mitter into frequency correspondence. 


7. Shifts che radar pulse repetition rate to that re- 
quired by the GAR-1 missile. 


8. Computes the optimum GAR-1 relative missile 
trave] and computes and sets the optimum 6۸-1 
missile receiver sensitivity. 


After all the required operations in the missile prepa- 
ration sequence have been performed on signal from 
the computer (depending on the type of missiles load- 
ed), the firing signal may fire the missiles. 


Тре power supply consists of a motor generator 
unit which has a 400 cycle а-с motor and three d-c 
generators on a common shaft and their associated 
voltage regulators and protective circuitry. 


The cockpit sub-system consists of the radar 
scope, a hand control unit (mounted on the control 
stick) and the system control panels. The radar scope 
displays the information from the radar and comput- 
ing sub-system. The hand conuol unit provides a 
means of controlling antenna motion and range gate 
position in order to "spotlight" the target and achieve 
“lock-on.” The system controls provide the means of 
turning on the system, selecting the mode of attack, 
selecting the number of missiles fired, controlling the 
intensity of the display, controlling the receiver IF 
gain, controlling the antenna scan pattern (in search), 
and erecting the artificial horizon. 


“А normal missile attack proceeds through the 
following phases: 


О Searcb: The pilot can detect a target at ranges up to 


30 miles and fly the aircraft in such a manner to re- 
duce the range to that required for lock-on. 


O Automatic Track: The pilot, having reduced the 


range to 15 miles and "spotlighted" the target using 
his hand control, becomes locked on. Steering infor- 
mation is presented on his scope which allows him to 
fly a lead collision course to the target. After lock-on 
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is achieved, the fire control system computer deter- 
mines the following timing periods: 


"А" time; the transmitter is tuned to missile fre- 
quency and the system starts preparing the missiles 
for launch. 


"B" time; the transfer is made from external to mis- 
sile power. This normally occurs 15 seconds prior to 


firing. 


"D" time; the doors are opened, the missile launchers 
extended, and the missile parameters set. 


"E" time; the firing signal, sent to the missile inter- 
valometer, fires the missiles in the sequence which 
has been selected by the pilot. 


Missile: The GAR-1 missile is an air-to-air semi-active 
radar guided missile, which is propelled at supersonic 
speeds to intercept and destroy aerial targets upon im- 
pact. The GAR-1 is launched on a collision course with 
a computed lead angle, and is provided with a guid- 
ance system designed to overcome effects of launching 
errors and target maneuvers. The missile passes 
through five phases in completing a tactical mission: 
pre-launch, launch, boost, guidance, and impact. Ап 
auxiliary phase, which terminates in self-destruction, 
is provided in the event of a miss. The pre-launch 
phase begins with the energizing of the fire control 
system and ends 2 seconds before transmission of the 
firing signal. During this phase externa! power is sup- 
plied to the missile, the missile is transferred to in- 
ternal power, the missile antenna is trained on the 
target, the missile range gate is set, and automatic 
frequency control begins. 


The launch phase begins 2 seconds prior to the 
firing signal and ends when the rocket motor ignites 
and the missile is released. During this phase, para- 
meter circuits are adjusted and the hydraulic power 
supply and rocket motor igniter of each selected mis- 
sile are activated by the firing signal. 


The boost phase begins with firing of the rocket 
motor igniter and ends when the rocket motor has 
burned out. During this phase the missile accelerates 
at a constant rate, radar tracking of the target is main- 
tained, steering signals are shorted out, and roll rate 
of the missile is controlled. 


The guidance phase begins at rocket motor burn- 
out and ends when the missile hits the target. During 
this phase the operation of the missile guidance and 
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control system alters the straight-line flight of the 
missile го correct for launching errors, missile slow- 
down, and target maneuvers. The interceptor radar 
continues to illuminate the target throughout the guid- 
ance phase. 


Impact may occur anywhere from 5 to 15 seconds 
after launch, depending upon attack conditions. Upon 
impact, the warhead is triggered by breaking or 
grounding any one of four trigger wires located in 
the leading edge of each stabilizer. A timing mecha- 
nism detonates the warhead and destroys the missile 
22 seconds after launch in the event the missile does 
not hit the target. 


preparations 


Fire Control System: During operation at HADC the 


following procedures were normally followed prior 
to flight. 


Missile Range Gate Harmonization: In this procedure 
time delays inherent in the wiring between the missile 
and the range gate servo unit and the associated wir- 
ing internal to the missile were cancelled out by an 
adjustment made on the servo unit. This adjustment 
was necessary for each individual missile to be fired 
and is a function of the launcher on which the missile 
is installed. Harmonization was performed in the fol- 
lowing mannet. 


a. Prepare fire control system for normal ground 
operation, turn on and allow system to "Time In". 


b. Install missile on rail to be harmonized and 
connect power and test cart to missile. 


c. Connect signal interrupter switch box to appro- 
priate plugs on range servo unit (P/IN 463106-120) 
or "106" box, for rail to be harmonized. 


d. Lock radar on to corner reflector placed from 
3,000 to 6,000 yards from the aircraft. 


e. Using missile auxiliary cest set or special switch 
box (locally manufactured) artifically place system 
in "B" time (switch box plugs into J8601 on com- 
puter mode plug). 


f. Using a vacuum tube voltmeter, monitor voltage 
from test point 1 on "106" box for rail to be harmon- 
ized while adjusting delay line on this box. Adjust de- 
lay line so that minimum voltage is obtained with the 
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switch on the interrupter box in both positions. This 
completes the harmonization for that particular rail 
with that particular missile installed. 


Pre-flight Inspection: A normal radar pre-flight as 
outlined in Technical Order IF-102A-2-12, was fol- 
lowed and all discrepancies discovered were corrected 
using normal test equipment and procedures. 


[| Test Equipment: АП items of test equipment used 


were standard Air Force items with the following ex- 
ceptions. 


a. Missile power and test cart used to supply power 
to missiles being harmonized and to monitor certain 
voltages in the missile. 


Ф. Incerrupter switch box used го break range volt- 
age circuit during harmonization adjustments. 


c. Computer timing signal simulator used to supply 
synthetic computer timing signals to the syscem during 
harmonization. 


It should be noted that the first item of equipment is 
necessary for range pate harmonization with the live 
missile only. The other rwo items or their equivalent 
will be necessary for any harmonization no matter how 
performed. 


The modifications listed below were already in- 
corporated in the equipment upon delivery to the 
AFFTC, 


Tabie Мо. 8 


ЕСР Unit Affected Май, Мо. 
HUG-(E-9/MG-3}-0022 423020-140 MD-2 
HUG-{E-9/MG-3)-0023 423057-130 MD-2 
HUG-(E-8/M6-3)-0052 423008-120 MD-1 
НИб-{Е-9/Мб-3}-0094 419086-140 MD-1 

419096-130 MD-1 
HUG-(E-9/MG-3)-0110 423057-130 MD-1 

423032-121 MD-1 

423004-130 MD-1 
HUG-(E-9/MG-3}0117 479023-130 MD-1 
HUG-(E-9/MG-3}120 423106-110 

423057-130 

423008-120 
HUG-(E-3/MG-3)-0059 423033-130 MD-1 
HUG-(E-9/MG-3)-0065 423107 MD-2 


The following units were modified by Air Force 
personnel at the AFFTC. 


EI 
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Table No. 9 


Unit Affected Description Purpose 
403004-100 Change values of certain To eliminate undesirahle transients 
Interconnecting capacitors рег ЕСА 20233 
Unit Missile 
463057-110 Delete wire from relay To prevent ahort if firing signal 
Relay Assembly K-34 per HAC instruction occurs during launcher extension 
Armament Control 
463057-110 Modify wiring per To prevent undesired missile 
Relay Assembly ECP 0210 parameter settings 
Armament Control 
463106-Х120 Modify aircraft wiring To adapt system to modified units 
Range Gate Servo Unit | per IVA 46557 
463086-110 Modify wiring per To advance firing time 
Computer Mode ٤ ЕСР (Е-9, МЕ-10)-0201 т 
463003-110 Modify in accordance with То reduce Video blooming 


Electrical Synchronizer HAC instructions 


: 483255-100 Rewire Unit То give 30 mile short pulse 
Control Radar Set capahility 
463083-110 Reverse leads to R-10A To reverse range gate motion with 


Flight Contro! &roup hand control action 


В Missile: Sixty-three GAR-1 missiles were delivered to Hughes Engineering Order 75690. The repetition rate 


Holloman Air Force Base for the F-102A Phase VI 
test. All of the missiles were checked out on the МА-1 
(DSP) field check-out console by Air Force person- 
nel. In addition, one telemetered missile and one oscil- 
lograph missile were repeatedly checked out during 
the first portion of the test program. 


One modification was made to the missiles. It 
consisted of modifying Lot #4 and #5 missiles to a 
boattail configuration to accommodate three larger 
Нагев that were originally installed on each missile to 
aid tracking of the missile by ground cameras. Lot £8 
and higher missiles were delivered with no provision 
for flares, and as far as possible, the standard boattails 
were replaced with the large flare holder type. Short- 
age of flare holder boattails prevented equipping all 
missiles with flares. 


Check-out Console Operation: Several modifications 
were made to the MA-1 (DSP) check-out console and 
associated equipment. The first of these was the addi- 
tion of two resistors and removal of one switch con- 
nection in the multimeter circuits in accordance with 


generator "B" was modified as prescribed in Hughes 
Engineering Orders 75708 and 75710, which consisted 
of eliminating one connection. On the maintenance 
bench, а Hubbel power plug was replaced by ап В & S 
plug strictly because of the availability of the latter 
plug. On the console only very minor modifications 
were made; one of these being the repositioning of 
the “Т” return [ine connector to allow easier access 
for filling with oil. 


А total of 29 repairs or part replacements had to 
be made on the console and associated equipment. 
Twenty-one of the repairs or replacements were of 
minor significance, being the replacement of tubes, 
fuses, relays, or repairing poorly soldered joints or 
broken contact pins. 


Of greater importance was the replacement of 
three RF attenuators in different units, replacement of 
one invetter, replacement af an “О” ring to stop ex- 
cessive nitrogen pressure leakage and replacement of 
the automatic unloading valve. The most time consum- 
ing replacement was that of the umbilical harness 
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which had shorted and subsequently burned out. Total 
“down time” on the console was approximately 114 
days. 


Operation of the check-out console during this 
program and on earlier F-89H Phase VI program in- 
dicates that maximum efficiency and safety is attained 
when the operation is performed by a 6 man crew. 
The NCO in charge should be seven level airman 
(31170E). One airman should record history and 
data at all times. This can be a three level airman 
(31130E). A five level airman (31150E) with a know- 
ledge of armament should be at “A” station. "А" 
station is the station at the console where continuity 
checks are made on the igniter, fuse, battery, and 
trigger circuitry. A five level airman (31150E) and a 
three level airman (31130E) should be at "В" station. 
“В” station is where guidance and control checks are 
made on the missile. A three level airman (31130E) 
or a five level airman (31150E) should be at “C” 
station. At "С" station, the missile is secured and in- 
spected before its release for flight. The “A” and 
“C” station men actually work together at both ends 
of the console. 


test conditions 


Flight Conditions: All missions of the F-102A Phase 
VI guided GAR-1 missile firing program were con- 
ducted at the Holloman Air Development Center over 
the Holloman Air Force Range. Mission control was 
exercised by HADC personne! from the flight requests 
of the Air Force Flight Test Center project officer 
at Holloman Air Development Center via the Air 
Force Missile Test Branch at HADC. Ground control 
interception was performed by the use of modified 
SCR 584 radar (each aircraft carried a beacon) with 
the horizontal position and altitude information re- 
corded on a plotting board. The physical location of 
the control point for all missions was at "King I" 
and all vectoring of launch aircraft was perfomed by 
officers assigned to the Phase VI program. During the 
early part of the firing program, including all of the 
first phase, a maximum effort was made to run all 
missions under perfect weather conditions in order 
to facilitate maximum tracking and miss distance data 
from the Holloman photo theodolite range. However, 
this condition was impossible to maintain throughout 
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the program, since, due to system development delays, 
it was necessary to conduct the program at HADC 
during the rainy season where very often theodolite 
coverage is impossible. To restrict flights to clear 
weather when theodolite coverage was possible would 
have extended the program by at least 2 months. 


АП missions were conducted as nearly to a tacti- 
cal condition as possible, still considering the necessity 
of range safety and of covering the operational range 
of the weapon system. Generally, the F-102A aircraft 
were not sent aloft until the target reached the desired 
altitude and then firing passes were attempted as soon 
as the interceptor reached the same approximate alti- 
tude. 

є 


During the last 10 seconds of all firing passes an 
attempt was made to restrict the roll angle to 10 de- 
grees or less. The equation solved by the delta "H" 
computer solves for a difference in altitude between 
the target and the interceptor. This term is used in 
the air density servo and this air density output is 
used in computing the missile firing range and in 
parameter setting functions. The difficulty originates 
in the phase of the input voltage to the delta “Н” 
controller (247 units), causing the term to be sub- 
tracted instead of being added. Up to 10 degrees roll 
the error in the launch range is approximately 6 per- 
cent but as roll increases above 10 degrees the error 
increases rapidly. 


Instrumentation: 'The instrumentation installed in 
both Е-102А aircraft consisted of 2 N-9 strike cameras 
mounted one in each elevon actuator fairing, two 
launch cameras viewing the missile bay area mounted 
one in each elevon actuator fairing, and one scope 
camera viewing the pilot's indicator through a 2-way 
mirror and mounted above the scope. The instrumen- 
tation was installed to provide additional launch and 
miss distance information that was not available from 
the theodolite data and to permanently record any 
steeting errors. 


To assist in determining deficiencies and failures 
in the system, several telemetry equipped missiles were 
borrowed from Hughes Aircraft Company. These 
missiles were not fired, but were used to gain informa- 
tion on the preparation of the missile during a firing 
run. These missiles telemetered the following infor- 
mation: 


1.. Receiver automatic gain control (АСС). 


2. Angular position of antenna head with reference 
to pitch and yaw axis. 


3. All power supply voltages. 


Also, a missile simulator was borrowed from Hughes 
Aircraft Company. This missile simulator or test mis- 
sile was used whenever possible and provided an os- 
cillograph record of everything that happened within 
the missiles during a firing pass. By having the launch 
aircraft continue on past the path of the target, this 
test missile would indicate any transients in the radar 
system, and, if the missiles were fired, it would also 
indicate whether those missiles were able to maintain 
“lock-on” on the target and guide to it. 


Failure 


Failure of 305 ћох 
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O Maintenance: All aircraft and radar maintenance was 


conducted on the ramp at HADC in front of the 
Butler Hangar which housed the MG-3 bench set and 
the missile check-out console. There was no cover 
available for the crews while working on the aircraft; 
therefore, whenever time permitted, the radar main- 
tenance was performed in the morning or after dark. 
In this way, more work could be performed by the 
crews without the extremes of fatigue. The missile 
loading carts were not available so all missiles were 
loaded by hand from carts similar to storage racks. 


During this firing program a number of system 
failures caused aborted missions. These failures and 
their frequen€y are outlined as follows: 


Function Affected №. of Occurances 


Missile malfunction 3 


Failure of Ledex Units, computer mode 


plug unit Flight abort 4 
Failure of nose wheel micro switch Flight abort 2 
Failure of interlock switches Flight abort 5 
Failure of radar pressurization Flight abort 2 
Failure of afterburner to relight Flight abort 1 
Radar adjustment (lock-on sensitivity) Flight abort 2 
Failure of missile ignitor Missile malfunction 1 
Failure of Sundstrand drive gear box Flight abort 1 


О Targets: Four different type targets were used during 


the firing program: parachutes, balloons, Q-2A 
drones, and QB-17 drones. The parachute targets 
consisted of a 48 foot flat chute made of a metallic 
impregnated material (developed by Irving Air Chute 
Company) supporting a 35 pound weight. No corner 
reflectors were required since the entire chute was 
radar reflective. When descending, the chute produced 
a target that was approximately 44 feet long and from 
6 to 8 feet deep. These targets were carried aloft in 
containers that were similar to a 500 pound bomb, by 
F-86H support aircraft stationed at Holloman Air 
Force Base. The parachute provided a scintillating 
target with an unknown radar center. 


The balloon targets were also made of a metallic 
impregnated material that reflected radar energy. They 
had a 40 feet diameter bag that was nearly spherical 
when above 50,000 feet. The balloons could be pre- 
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set for any desired altitude and were launched Бу 
personnel of the HADC balloon squadron. The 
launching sites were moved about so that when the 
balloon reached the desired altitude it would be within 
the desired limits of the cheodolite range. At altitudes 
above 50,000 feet, the spherical balloon made an ex- 
cellent radar target with a reflective center at the cen- 
ter of the balloon with very little scintillation. 


The Q-2A (Ryan Firebee) drone is a turbojet 
propelled, radio controlled drone. Because of the 
small size of this target, its reflectivity was insufficient 
to obtain contact and lock-on ranges great enough 
without some reflectivity augmentation. Two different 
corner reflectors were obtained to provide the aug- 
mentation; one was a wing tip mounted reflector and 
the other was a reflector mounted in the tail cone aft 
of the parachute compartment, Since the corner re- 
flector is monostatic, its installation as a reflectivity 
aupmentor precluded any beam attack on the Q-2 
drone. No usable bistatic reflectors were available at 
the time of the program. 


The QB-17 drones were modified В-175 with 
radio control equipment installed. Unfortunately, due 
to previous losses, no firing error indicator (FEI) 
equipment was available for installation on the QB- 
17’s provided for this project. Because of the very 
short supply of QB-17 drones, explosive warheads 
were clipped on the GAR-1 missiles which were fired 
at the QB-17 so that in the event the missiles scored 
a hit the possibility of destruction of the drone would 
be lessened substantially. 


The F-102A Phase VI project was allocated, for 
the first quarter of fiscal year 1957, 7 Q-2A flights 
with 3 kills permitted, and 3 QB-17 flights with no 
kills and only one operational loss permitted. Mid- 
way through the program the AFFTC requested, and 
was granted, 5 additional Q-2A flights and 3 addi- 
tional QB-17 flights. 


test results 


Project Operation: A total of 49 flights were flown 
оп F-102A aircraft S/N 53-1801 and 53-1803 during 
the period from 16 June to 16 August. During 24 of 
these flights a total of 63 missiles were fired in various 
attack patterns, altitudes, speeds, and against various 
targets. As shown in Chart No. 4 an attempt was 
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made co cover the entire operational range of the air- 
craft. However, a maximum speed (1.2 Mach number) 
firing attack was not obtained. On a firing pass at 
38,000 feet against а Q-2 target, F-102A S/N 1801 
reached that speed, however a malfunction in the 
armament interlock circuits prevented the GAR mis- 
siles from firing. No low level attacks, below 10,000 
feet, were made because the low elevation angles 
make it very difficult to obtain theodolite coverage. 
The parachute targets were used solely for the first 
phase of the test program and all attacks were made 
at alticudes and speeds which would permit maximum 
theodolite and photographic chase (F-94C aircraft) 
coverage. Only one hit was scored on this type target. 


“ Тһе Q-2A targets were used (except for two 


flights) entirely for the second phase of the program. 
Because of engine and control problems with this 
drone, altitudes were limited to approximately 40,000 
feet. The speed of the О-2А as operated for this test, 
was 270 knots IAS or Mach 0.76, whichever was the 
lower. In firing against the О-2А, a racetrack pattern 
was used with the 7-102۸ aircraft following the Q-2A 
at approximately 7 miles range until the final turn on 
a firing run when the F-102À's were accelerated to 
desired firing speed. For the firings above Mach 1.0 
a slight diving attack was used to bring the Е-102А 
aircraft up to speed within a 5 minute time duration. 
Of the total of 29 missiles fired, estimated miss dis- 
tance is available on 22. It is estimated that only 9 
came within 20 feet of the target. This is considered 
to be substandard accuracy against a corner reflector 
target. 


The QB-17, as used for the second phase of the 
program, was the most realistic target in size and 
form available. № was flown in a racetrack pattern 
and attack passes were made at angles of 70 to 90 de- 
grees off the tail. А total of 13 missiles were launched 
at this target and only 1 hit was scored. From the esti- 
mated miss distances only 5 of the total 13 were with- 
in 20 feet of the target. One again, this is a very low 
percentage of hits and near misses. 


The balloon targets were used entirely for the 
high altitude performance phase of the operation. 
Attacks against the balloons were made at co-altitudes 
or in slight climbs starting approximately 2,000 feet 
lower than the balloon at a range of 10 miles. Reas- 
onably good results were obtained with 3 balloons 
being destroyed on 5 firing passes. À total of 12 mis- 
siles were fired in groups of two and three. The fact 


that 2 of the balloons were destroyed during 3 бгіпр 
passes at approximately 55,000 feet when the maxi- 
mum design altitude for the system firing GAR-1 
missile 15 50,000 feet was considered of great import- 
ance. On the 2 passes where hits were scored, the 
steering dot was centered while on the third a con- 
siderable elevation error was present. On this third 
pass, the missiles were observed to pass below the 
target still climbing, and it was evident that at the 
extreme altitude the GAR-1 missile was unable to 
achieve a sufficient load factor to make the required 
corrections. 


It should be noted that the majority of miss dis- 
tances presented in this report are from visual esti- 
mates by the launching aircraft pilot, the chase aircraft 
pilot, and the phototheodolite operators. The com- 
plete and detailed data on each flight is given in 
Table Мо. 15. 


Missile Accuracy: The accuracy of the missile in con- 
junction with the MG-3 radar appears to be less than 
predicted by the contractor. It is estimated from the 
limited Phase VI firing program that the probability 
of a hit when attempting to fire а 6-missile salvo in 
a beam attack against a bomber-type target 113 feet 
in length, is 0.72. The probability of a hit when firing 
a single missile is 0.19; with a 3-missile salvo the 
probability is 0.47. Considering the in-flight abort rate 
the overall probability of a hit, utilizing 6 missile 
salvo starting at take-off, is 0.44. 


GhACT МО. 4 
"102A ج٥۱‎ 


Launth Conditions 


r <» Pareckote 
Z, +> Вайвев 
(+۸ 

x 081) 


#102А MAXIMUM 
LEVEL FLT SPEED 


ALTITUDE (FT. x 1000) 


— INDICATED MACH КОМВЕВ — 
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CHART мо. 5 


- MISSILE FIRING PROGRESS - 


— TOTAL MISSILES FIRED — 


Table 11° Сага) Firing 


Missions Flown 


Missions Aborted (After T.O.) 


Airframe Failure 


Fire Control System Failure 


Other 
Single Missile Salva 
Two Missile Salvo 
Three Missile Salvo 
Four Missile Salvo 
Five Missile Salvo 
Six Missile Salvo 
Total Missiles Fired 
Total Missiles Guided 
Guidance Unknown 
Target Hits 


26 5 15 

JULY AUGUST 

CALENDAR DATE 

tst Phase 204 Phase 3rd Phase 

18 24 7 

0 3 3 

6 2 1 

1 3 0 

6 0 0 

2 1 3 

1 8 1 

0 1 0 

0 1 0 

0 1 0 

13 41 9 

8 21 8 

0 7 1 

1 2 2 
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| Table 12> Target Miss Distance Distribution 
| 
\ 
1 


Miss Bistance Parachute Ва 7 Q-2A QB-17 
Hit 1 3 0 1 
0 - 10 Ft 0 0 1 0 
10 - 20 Ft 1 1 2 4 
20 - 5D Ft 3 1 7 1 
| 50 - 100 Ft 0 2 1 0 
| 100 - 200 Ft 0 0 1 5 
| Over 200 Ft 3 0 4 2 
| Unknown 1 5 1 0 
| 
| 
| e 
| 
| 
| Table 13=°Missile Salvo Distribution 
| Type Salvo Parachute Balloon "46 08-17 
| Salvo of 1 9 Ü 1 0 
| замо 12 2 3 1 0 
| Salvo 013 0 2 7 1 
| Salvo 4 0 0 0 1 
| Salvo of 5 Ü 0 1 0 
i Salvo of6 0 0 0 1 
| 
| 
| 
і 
| | Table 1⁄4 = Hits Scored 
| 7 Salvo Type Target Altituda (Ft) 
I 3 Missile Balloon 51,000 
: 3 Missile Balloon 53,000 
2 Missile Balloon 55,000 
2 Missile Parachute 35,000 
| 6 Missile 08-17 18,000 
| CONFIDENTIAL 
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О armament system deficiencies 


The armament and fire control system as a whole 
constituted a large portion of the maintenance effort 
expended on the Phase VI aircraft. A total of 297 
malfunction reports were generated against both sys- 
tems. The paragraphs which follow comprise discus- 
sions of the major malfunctions which occurred with- 
in each system during the éntire program and within 
the missiles which were fired at НАРС, 


Launcher Rail Snubbers: On four occasions while per- 
forming maintenance in the missile bay, the missile 
launcher rails were inadvertently retracted without 
snubbing air. This caused the rails to engage in the 
“UP AND LOCKED” position with maximum force, 
causing extensive damage to up-lock fittings and buck- 
ling of several bulkheads in the missile bay area. 
Ground crews must be especially careful of this con- 
dition and be closely supervised. 


The precautions taken in the past for preparing 
the aircraft to insure safety of personnel while work- 
ing in the missile bay regions resulted in deterioration 
of the pneumatic system. Contractor Engineering De- 
sign Sections have offered a possible way of safetying 
the aircraft so personnel may enter the missile bay 
area to reposition missile launching gear, and load 
missiles without the possibility of an inadvertent op- 
eration of the armament gear. The following steps 
are necessary to de-activate the armament system and 
prevent movement of the components in the missile 
bay. 


Open the doors pneumatically (do not lower 
launchers pneumatically) and proceed as follows: 


1. The two armament circuit breakers in the main 
wheel well must be safetied in the de-energized posi- 
tion. This step removes all pneumatic power to the 
launcher and door cylinders. No movement (other 
than manual) is possible with circuit breakers in this 
position. 


2. Missile bay door selector valve electrical discon- 
nect plug (station 316, right-hand center missile 
beant) shall be disconnected. This is a double safety 
precaution in addition to item #1 above. When the 
doors are opened pneumatically, the selector valve 
will remain in “door open” position, and when the 
d.c. electrical power is disconnected the valve will 
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shuttle to a neutral position and will vent air from 
the door actuating cylinders and connecting lines, In- 
stall missile door safety bars as soon as doors have 
been opened and armament system de-energized. 
Pneumatic power cannot be delivered to close the 
doors until the door selector valve is re-connected and 
armament electrical power is reapplied at the main 
wheel well circuit breakers. 


3. Manually lower all forward or аН aft missile dis- 
placing gear. Repositioning of the gear places the 
system in a non-rest position and requires the system 
to be re-set before any door or launcher operations 
Cin be accomplished. This is a double safety precau- 
tion to prevent operation of launchers. 


With the armament power and re-set circuit 
breakers іп the de-energized (open) position, no volt- 
age is available to the system from the 28 V d.c. bus 
to operate the door selector or the launcher selector 
valves, the intervalometer, the armament control relay 
panel, the “ARMED-SAFE” switch, the armament 
control relay box, or the ground control panel in the 
main wheel well. This removal of voltage will not 
affect radar pre-flight operation or a radar check-out 
operation. 


Disconnéct the forward and aft launcher selector 
valve electrical disconnect plugs on all aircraft chat 
do not have instrumentation platforms installed in 
the missile bay area. 


The nose landing gear limit switches may be 
activated in any position without interferring or ге- 
moving any safety precautions, but it should be noted 
that the nose gear limit switches should be in a ground 
borne position (not actuated) before the armament 
system is reactivated by energizing the armament cir- 
cuit breakers, 


O Interlock Switches: Five failures occurred in the arma- 


ment interlock switch system. These failures were 
caused by failure of the launcher up or down switch 
to make contact, thus preventing some or ali of the 
missiles from being fired. А failure of any of the 
forward or rear launcher down interlock switches will 
prevent all of the missiles in that group of three from. 
being fired since they are all connected in series. А 
failure of any one of the forward launcher up inter- 


lock switches will prevent all the missiles, both fore 
and aft, from firing. This condition is unsatisfactory. 
For safety reasons it is desirable to prevent the mis- 
sile behind the one that is not indicating up and 
locked from firing, but not the remaining missiles. 
Difficulty was experienced in keeping these switches 
in adjustment, therefore, after several failures they 
were checked before every flight. However, this was 
still not sufficient, because airloads could not be sim- 
ulated. 


Radome: Difficulty was experienced in removing and 
replacing the radome assembly. Mounting bolts are 
extremely difficult to reach with normal tools avail- 
able. A special Allen wrench was made for this pur- 
pose. It consisted of a piece of hexagonal bar stock 
approximately 1 inch in length which was fitted into 
the end of a 6 inch racket extension. At present the 
task of removing or replacing the radome requires 
approximately 4 manhours of work. 


Cable Marking: Lack of sufficient marking on coaxial 
cables caused much needless maintenance delay. If a 
coaxial cable 15 not marked with some easily visible 
code number, it is virtually impossible to determine 
to which plug it should be connected when there аге 
a number of choices. 


fire control 


system deficiencies 


Range Gate Harmonization: The principal difficulty 
in maintaining this system was che excessive ground 
Operating time necessary for range gate harmoniza- 
tion. At present, using the range gate servo unit 
(P/N 463106-X120), range gate harmonization is 
considered necessary to insure proper guidance of the 
missiles. It was found that once set, the tap setting on 
the range gate servo unit did not vary more than one 
tap from a given average setting for that unit for 
the majority of missiles installed. There were, how- 
ever, variations from this form in significant number 
such that it is believed with this type of range gate 
servo unit installed, 16 is desirable to harmonize each 
missile. With the new range gate servo (P/N 463106- 


0 
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120) installed, harmonization showed «Нас though 
there is an optimum setting for each unit-missile com- 
bination, the movement of the adjustment cap did not 
affect the missile and radar range gate coincidence 
significantly. Only three of the new units were tested, 
however, and further testing to determine the require- 
ment for harmonization with the new unit was indi- 
cated, 


Transmilter-Receiver Unit: Агапр in the magnetron 
and pulse forming networks, and magnetron failing 
to tune to missile frequency were the most frequent 
troubles encountered with’ this unit. Four units were 
replaced in gne aircraft at HADC. 

= 


Computer: The most serious difficulty found in this 
unit was the failure of the Ledex units in the computer 
mode plug to make contact, causing the system to 
"hold" in early attack phases such as "A" time. This 
difficulty can be corrected by cleaning the contacts or 
bending the contact arm slightly until it makes more 
positive contact. 


Relay Assembly: This unit contains many relays, 
which are subject to sticking in one position or chat- 
tering. Since this unit supplies signals to many other 
parts of the system, a malfunction in this unit may 
adversely affect other portions of the system. 


Electrical Syncbronizer: Тһе most common difficulty 
caused by this unit was excessive range gate drift 
which could normally be corrected by adjustment. 
This adjustment is necessary approximately every 25 
hours of operating time because of changing tube 
characteristics. 


Automatic Frequency Control Tuning Unit: These 
units were found to have a relatively high failure rate 
(8 failed during the 2 month firing program at 
HADC). The most serious defect was that over a 
period of time the automatic frequency control cross- 
over point drifts until it cannot be brought into the 
prescribed limits with the adjustment means available. 


Radar Pressurization; While flying at altitudes of 
40,000 feet or above the radar transmitter cut off due 
to lack of radar pressurization. This difficulty was 
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found to be caused by the air incake filter to the pres- 
surization control. This deficiency was corrected by 
changing the filter from a diameter of 10 microns to 
40 microns, and cleaning it every 10 operational hours. 


Motor Generator Unit: This unit was considered sat- 
isfactory, however, all leads со chis unit were соп- 
nected by a terminal strip arrangement. If this method 
of correction were changed to a cannon plug type 
connector much confusion would be eliminated. 


Pilot's Indicator (Radar Scope): Many of these units 
were received from the contractor with the astigma- 
tism and focus so far out of tolerance that the result- 
ing fuzzy display could not be corrected by adjustment. 
The light filtering supplied with this unit was found 
to reduce the light from the display to such an extent 
that the filter had to be removed for daytime 
operation. 


Target Simulator: This unit was found difficult to 
maintain and inadequate for use in range gate har- 
monization. New units were received but could not 
be made to operate in time to be of use in these tests. 


No provisions have been made to enable ground 
crew men or pilots to perform certain desirable checks 
of the armament and fire control systems either on the 
ground or in the air. The following methods of check- 
ing are required to insure satisfactory operation: 


1. À method for completely checking the operation 
of the armament control relay assembly separate from 
the system should be established. Frequently, troubles 
have been traced to this unit and excessive time is 
necessary to determine which of the many relays in 
the unit is malfunctioning. 


2. А method should be established for supplying 
power to a missile installed on a launcher rail in lieu 
of an expensive, short-lived missile battery. Some 
method of supplying power to a missile is absolutely 
necessary when performing range gate harmonization 
when the -110 or -V120 range gate servo units are 
installed. It is also necessary when the system is opera- 
tionally checked with a live missile or a recording 
missile installed. 
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3. In performing range gate harmonization a method 
of artificially supplying computer timing signals ("À" 
and "В”) and a method of interrupting the range 
voltage to the range gate servo unit is necessary. Since 
no method was provided, units to perform these func- 
tions were locally manufactured for use during this 
program. 


4. A method for checking the arrival and sequence 
of firing pulses to the missile rails and to the rocket 
tubes should be provided. At ргезепг, the only method 
of checking the arrival of these signals is by wiring 
squibs or electrical fuses to the proper points and then 
checking whether these have blown after an armament 
cycling check. Though this will determine whether a 
firing signal has arrived, it will not check whether 
these signals have arrived in proper sequence. 


missile deficiencies 


Missile Hydraulic Power Supply: A serious problem 
affecting missile parts consumption and repair time 
was uncovered during the Phase VI firings. While 
having a.c. power on for harmonization at the same 
time missiles were being loaded, 6 missile hydraulic 
power supply squibs were blown as the umbilical plug 
made contact with the missile. This was attributed to 
mis-mating of the plug and receptacle as the plig 
lowered to meet the missile. In such a case the possi- 
bility existed of either contact 32 or 36, which carried 
30 volts a.c. and 28 volts d.c., respectively, touching 
the pin leading to the hydraulic power supply squib. 


The reason for loading missiles when AC power 
was “ON” was to reduce the total time required in 
preparation for a mission by simultaneously loading 
some missiles and harmonizing others. It is expected 
that to achieve short turn-around time under opera- 
tional conditions, a.c. power will be “ON” for fire 
control system checks, repairs, or adjustments, while 
new missiles are being loaded. Therefore, this prob- 
lem represents an unsatisfactory condition requiring 
correction. 


о Missile Heat Control: Although only one malfunction 


of this unit has been detected, it is assumed to be the 
possible cause of the failure of missiles to guide. 
Though a check of the system with the missile auxil- 
iary test set showed this unit to be operating properly 
before flight, an intermittent failure of a relay in this 


unit subsequently occurred in flight. This failure was 
only detected when it occured again on the ground 
after flight, and caused the destruction of a converter 
unit in a missile being harmonized. 


Missile Batteries: In the check-out of the missiles it 
was noted that several batteries which failed the test 
at HADC were considered satisfactory in a re-check 
at the Hughes Aircraft Company Tucson facility. At 
НАРС, an ohmmeter type of test with a direct short 
giving full scale deflection on a 50 microampere meter 
was used. À deflection corresponding to 5 microam- 
peres or higher is cause for rejection of the battery 
for too high leakage. The test at Tucson by Hughes 
Aircraft Company is a voltmeter type of test. The dif- 
ference in tests probably accounts for the difference 
of opinion on the acceptance of the battery. 


Chassis V: Chassis V in the missile had the highest 
number of failures of any individual missile compon- 
ent. Again, the Tucson facility of Hughes Aircraft 
Company has approved some Chassis V's after they 
were rejected ас HADC. The reason for this may be 
the complete missile type of test at HADC as opposed 
to the unit type of test at Tucson. A new method of 
testing requiring a given radio frequency power level 
rather chan a given automatic gain control voltage 
may eliminate the difference between HADC and 
Tucson results. 
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range gate servos were received near the end of the 
F-102A Phase VI firing. Only three of these were 
usable and were installed in the aft bay of F-102A 
S/N 53-1801. Because the new range gate servos were 
acquired very late in the program, insufficient infor- 
mation was obtained to be certain that harmonization 
of each missile will no longer be required. If harmoni- 
zation will be required, then missile cooling equip- 
ment will be needed in addition to a special missile 
auxiliary power unit or rechargeable batteries. 


С Missile Ignition: One igniter failed when the firing 


signal was received. The squibs were blown but the 
black powder in the igniter failed to burn and fire 
the rocker miótor. Such a malfunction is a safety of 
flight deficiency. 


Failure Summary: The following is a summary of the 
unit failure as detected by the missile check-out 
console. 


TABLE Мо. 16 


Number 
Missile of 
Component Part No. Failures 
Missile Guidance Units: Guidance units experienced 
a high failure rate. The failure rate was greatest in Converter Unit ІВНА 125340 14 
the case of Lot #8 and higher missiles. Leakage of Guidance Unit IBHA 122300 11 
air into the evacuated guidance unit was suspected . 
because this would reduce the speed óf the head when و اسنہ‎ Power ІВНА 01 0 
power was removed (at launch), allowing the head | 
speed to decrease too rapidly. Electrical Power IBHA 125995 4 
Supply 
Eî Missile Harmonization: Harmonization (alignment of Chassis | IBHA 125896 3 
ranpe gate servo with missile) was especially difficult Chassis || ІВНА 125516-801 5 
1 in the HADC climate where ambient temperature was Chassis III |ВНА 125444-801 6 
high. Without missile cooling equipment (blower and : 
| hose adapter to fit missile) power could be applied to Chassis IV ІВНА 01 3 
| the missile for only 11% minutes at а time without Chassis V IBHA 124210 24 
shortening missile life by overheating. À new range Chassis VI IBHA 125975-801 8 
расе servo has been designed with lower gain so that "e 
the voltage sensitivity to a small time delay is greatly 207 IBHA 138391 0 | 
reduced. This should eliminate the requirement for Battery IBHA 999078-1 6 
harmonization with every missile. Six of the new Rate Sensor IBHA 104360 1 | 
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Tests have demonstrated that the F-102A weapon 
system is totally contingent upon the quality and 
quantity of the ground support equipment. This fact 
repeatedly manifested itself through operational de- 
lays caused by lack of immediate availability of such 
commonplace items as high pressure air or electrical 
power. Some of the major faults noted in the support 
equipment are: 


га Joy Compressor: Considerable difficulty was encoun- 


tered with the clutch unit. It was difficult to engage 
the clutch and bring the engine up to speed with a 
load on the compressor unit. Clutch wear was exces- 
sive and frequent adjustment and replacement of 
clutches were necessary. 


m Canopy Safety Bar: The wooden canopy support 


wedge which was supplied to prevent inadvertent 
closing of the canopy during ground maintenance 
could become dislodged. A locally manufactured 
metal, hinged, split tube placed around the actuator 
cylinder rod was used to prevent the canopy from 
closing inadvertently. 


„а Engine Removal Stand: The engine removal stand, 


manufactured by the Hammond Manufacturing Cor- 
poration, has several design deficiencies which are 
noted as follows: 


1. The aft rail brackets strike the engine shroud 
blankets on both left and right-hand sides. Local mod- 
ifications consisted of cutting the corners off the 
brackets to prevent further damage to the brackets. 


2. The Мо. 1 and Мо. 2 braces on the left-hand rail 
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support obstruct entrance of the engine into the fuse- 
lage by chafing the engine transition duct. These 
braces were modifed by removing the protruding 
angle which strengthens the side brace. 


3. There is no warning placard on the unit to instruct 
personnel со pull the lock pin in the tow bar tongue. 
Failure to pull the pin results in damaged tow bar 
tongue plates. 


During an evaluation of a modified Hammond 
engine stand the following discrepancies were noted: 


1. There were no stops at the aft end of the engine 
stand rails to prevent the engine from rolling on or 
off the stand. 


2. There was not enough clearance for the upper half 
of the roll-over stand to clear the tail cone fairings. 
To get the stand even close to engine removal rails, 
the upper half of the stand must be removed. 


3. The engine stand rails do not match up with the 
engine removal rack in the fuselage. 


о МА-1/МА-4 Air Conditioner: The present method 


of cooling the MG-3 radar during ground operation 
has been through the use of the MA-1 air conditioner. 
The MA-4 air conditioner, designed specifically for 
this aircraft, did not arrive at this Center until the 
latter portion of the cest program. The MA-1 cooler 
is a KECO air conditioning unit procured for the 
B-52 aircraft. It was designed for use in situations 
where the ambient temperature is not less than 70 
degrees Е. When the temperature drops below this 
limit, the lubricating oil within the until will fre- 
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quently congeal, When this occurs, the unit immedi- much too hard to operate. Several times the rod was 
ately stops running and cannot be restarted until the broken in an effort to start the cooler. 
oil becomes sufficiently warm. Intermittent operation 
of these units considerably hampered the ground O МАТ Air Starting Unit: The major fault with this 
maintenance effort on the MG-3 radar. unit was the fitting which connects to the aircraft. This 

fitting will match only the F-102A aircraft. If it could 
A major fault with the MA-4, aside from its ex- be redesigned so that it could fit other aircraft as well, 
treme size and weight, was that the starter rod was utilization of the starter would be greatly improved. 


ғ 


Pilots, almost without exception, аге enthusiastic It is difficult to determine the actual amount of 
regarding the handling characteristics of the F-102A braking action being obtained through brake pedal 
aircraft. Many pilots dislike certain operational fea- forces. The pedal forces required during application 
tures of the aircraft, such as instrument unreliability, of the brakes are relatively constant from initial ap- 
poor brake release, engine compressor stalls, and after- plication to the point where the wheels skid. This is 
burner flame-out at altitude. The discussions which further aggravated by the large pedal force required 
follow summarize the pilots' comments relating to the to obtain braking action. Brake pedal release is fol- 
various phases of flight and the operational character- lowed by a momentary lag before actual release of 
istics of the aircraft systems. the brakes. Since the actual amount of braking action 


cannot be accurately determined, the momentary lag 
in brake release can cause a skidding tire to rupture. 
Ап anti-skid feature should be incorporated in this 


taxiing and ground handling brake system to alleviate this problem. This lag some- 
times results in a non-simultaneous release of the 

Adequate taxi speeds can be maintained with the wheel brakes, which reduces effectiveness of ground 

throttle at or near the “IDLE” rpm position. Visibility control, particularly on take-off. For this reason nose 

to the front and sides of the aircraft is satisfactory. wheel steering must be used for directional control 

Visibility from each wing tip to the rear of the air- during the initial take-off roll. 

craft is non-existant with the F-102A canopy installa- 

tion. Taxi guidance is accomplished with nose wheel 

steering which is generally satisfactory. Slightly ex- 

cessive rudder pressures are required, particularly 

when executing a turn of minimum radius. Steering О take-off and initial climb 

response is immediate and smooth except when re- 

turning to neutral operation after a short radius turn. А nose-high attitude is necessary at take-off 

The response in this case is sudden and jerky. which, from observation, appears to be excessive and 
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to require a special pilot technique. This attitude is 
required because of the characteristics of the delta 
wing. However, to the pilot in the cockpit this attitude 
appears normal, Trim changes after take-off are satis- 
factory. Longitudinal forces during acceleration and 
configuration changes are relatively light. 


Phase VI testing of the aircraft resulted in devel- 
opment of a positive take-off technique. The rudder 
and elevon controls are automatically positioned to 
take-off trim by actuating a button in the cockpit. 
The aircraft is aligned with the runway, making full 
use of позе wheel steering to center the nose wheel. 
After engine check-out at military power is completed, 
the brakes are released with nose wheel steering en- 
gaged. After directional control is assured, during 
initial acceleration, the afterburner is lighted. A dis- 
tinct increase in thrust will indicate a successful after- 
burner light. At approximately 70 knots LAS, the 
speed at which rudder control becomes effective, the 
nose wheel steering may be released, Differential 
braking should not be required. At 125 knots indi- 
cated airspeed, the aircraft easily rotates to the take- 
off attitude and will become airborne at approximately 
155 knots IAS. Rapid acceleration after take-off re- 
quires that a steep climb attitude be maintained in 
order for the landing gear to fully retract prior to 
reaching gear limit airspeed. Take-off using military 
powet is similar except for slower acceleration, longer 
take-off roll, and lower rate of climb. 


maneuvering 8017 


Тһе 7-102۸ does not have a stall characteristic as 
conventional or as weil defined as the stall character- 
istics of those fighters prior to the "Century Series" 
aircraft. There is no stall warning, since low speed 
pre-stall buffet appears at speeds well above the stall. 
The handling characteristics at low speeds are excel- 
lent with very good control response available 
throughout the low speed ranges. Because of the un- 
unsual stall characteristics and the fact that the air- 
craft has not yet been spin tested by the contractor, 
investigation of stalls was limited to a minimum speed 
of 110 knots IAS. 
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Longitudinal stability and control of the aircraft 
is considered satisfactory. A pitch damping system is 
employed to dampen longitudinal oscillations and is 
considered an adequate and necessary stability aug- 
mentor for high speed flight, particularly during radar 
tracking. With the pitch damping system operating, 
longitudinal oscillations are dampened very rapidly. 
Supersonic damping is most noticeably improved. 


At 0.9 to maximum Mach number the aircraft 
exhibits continual lateral-directional oscillation with 
yawing of 2 to 3 degrees. In this speed range the air- 
craft is operationally unsatisfactory with the yaw 
damper inoperative. With the damper operating these 
inherent oscillations are immediately dampened. The 
presently installed yaw damper is satisfactory and is 
required to augment the poor inherent lateral-direc- 
tional stability. 


landing 


The inherent stability of the aircraft at low air- 
speeds offer good control qualities in the landing рае 
tern. The recommended initial approach speed is 300 
to 350 knots LAS. The pitch-out turn toward the 
downwind leg is made using speed brakes and reduc- 
ing power to arrive on that leg at 220 knots IAS. 
Landing gear is lowered prior to turning onto the base 
leg. After che gear has been lowered, the speed brakes 
may be closed to eliminate light buffeting. А speed 
of 200 knots LAS is maintained on the base leg. The 
turn to final approach is started at 190 knots IAS and 
finished at 180 knots IAS. The optimum approach 
speed is 160 knots IAS with power being used to 
maintain airspeed. "Over the fence" speed is 150 
knots LAS where power is reduced to "IDLE" rpm 
and touchdown made at approximately 135 knots IAS. 
Immediately after touchdown with the nose wheel 
still off the ground the drag chute is deployed. At 
100 to 110 knots IAS, the nose wheel should be eased 


down, controlling the rate of fall with the control 


stick. ЈЕ the landing is made with the speed brake 
closed, a slight delay is required for drag chute de- 
ployment. Nose wheel steering can be effectively used 
to maintain directional control and braking action is 
satisfactory except as previously described. 


къ? 


П runway barrier tests 


A total of 18 runway overrun barrier engage- 
ments attempts were made with F-102A air craft S/N 
53-1800 to determine its compatibility with the stand- 
ard Air Force MA-1 runway overrun barrier. The 
test aircraft incorporated pre-production main land- 


ing gear with a tread of 23 feet, 3 inches. The tests 


were made in two phases. The first phase, consisting 
of 7 runs, was performed at groundspeeds from 35 
to 135 knots. There were three successful engage- 
ments. The landing gear doors were removed for the 
last three runs. The second phase consisted of 11 runs. 
During this phase landing gear doors were installed 
for all runs. A deflector was installed forward of the 
nose gear door and one over the landing light to pre- 
vent premature triggering of the webbing. Two dif- 
ferent types of hooks were used on the nose gear strut 
to prevent the nose wheel from overriding the web- 
bing. The hooks and deflectors were prototypes, the 
intent being to design final configuration hooks and 
deflectors of the same geometry if they were deter- 
mined to be necessary and functional. These tests were 
made at ground speeds from 40 to 95 knots. There 
were five successful engagements. 


Based on the results of these limited tests, the 
aircraft cannot be expected to engage the barrier at 
ground speed below 60 knots. Аг speeds between 60 
and 70 knots engagement is marginal. Above 70 knots 
the aircraft can be expected to engage the barrier, if 
the webbing is not overridden. The probability of 
engagement increases as the speed increases. Without 
the hook over the nose wheel, which is not now a 
standard item on the Е-102А, there is a possibility of 
overriding the webbing at any speed. If the hook is 
installed, the nose gear can be expected to engage the 
webbing. The inability of the aircraft to engage the 
barrier at low speeds is attributed to the unusually 
long distance between the nose wheel and main gear. 
The production model aircraft will have the main 
gear skewed forward with a shorter tread which could 
possibly reduce the lowest speed at which engagement 
can be expected. 


А successful barrier engagement will, in most 
cases, result in torn main gear doors, broken door 
arms, and serrated main gear struts which will require 
replacement prior to further flight. The damage to 
these parts will be greater at the higher engagement 
speeds. Structural failure of the gear is not likely, and 
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the decelration forces experienced by the pilot are 
negligible, 

Directional control of the aircraft is normally not 
dificult to maintain if both main gears are engaged. 
The pilot should have nose wheel steering engaged and 
the throttle should be "stop cocked” before entering 
the barrier. The aircraft should enter the barrier at a 
90 degree angle, although some deviation will not 
preclude successful engagement. Above 70 knots 
ground speed, nose wheel steering becomes extremely 
sensitive, making directional control more difficult. 
If only one gear is engaged, the aircraft will veer in 
the direction of the engaged gear. This tendency in- 
creases as the engagement speed increases. Directional 
control is Maintained by using nose wheel steering 
and differential braking. The brakes should not be 
applied when entering the barrier because braking 
will lower the nose of the aircraft and possibly engage 
the webbing with the pitot boom. 


description of tests 


A standard USAF type MA-1 runway overrun 
barrier, as described in Technical Order 35Е8-2-2-1, 
was used on a 300 foot wide runway. 


The Е-102А aircraft, S/IN 53-1800, was used for 
all tests in standard configuration except for the alter- 
ations listed below. 


144 Pbase: Runs 1 through 4, the nose wheel door 
was removed. Runs 5 through 7, the nose wheel doors 
and outboard main gear doors were removed. 
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о 2nd Phase; The gear doors were reinstalled for these 
tests. Runs 1 through 7, a deflector was installed for- 
ward of che nose wheel door as shown in Fig. 36, to 
prevent premature triggering of the barrier by the 
door. A deflector was installed over the landing light, 
as shown in Fig, 37, to prevent premature triggering 
of the barrier. A hook extending downward over the 
wheel was installed on the nose gear strut, as shown 
in Fig. 38, to insure engagement of the webbing. 


Runs 8 and 9, the landing light and deflector 
were removed, The hook over the nose wheel was 
removed and a modified smaller hook was installed 
higher on the nose wheel strut, as shown in Fig. 39. 


** Runs 10 and 11, the original hook, as installed 
in runs 1 through 7, was reinstalled. 


D Measuring Devices: A Fairchild data camera was used 
on all tests to provide a measurement of the speed. 


For the 1st Phase of the tests the only immediate- 
reading speed measuring device used was the standard 
airspeed indicator. This proved unsatisfactory because 
of the inaccuracy of the indicator in the low speed 
ranges and because ground speed rather than indi- 


cated airspeed was required. 


For the 2nd Phase of the test, two speed meas- 
uring devices were employed. The standard airspeed 
indicator was replaced with a low range helicopter- 
type airspeed indicator to provide a more accurate 
measurement of the indicated airspeed in the desired 
ranges, and a speed measuring device similar to the 
type used by Highway Patrols to check the speed of 
automobiles was used. This latter device consisted of 
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а stop clock and two pneumatic hoses located 90 feer 
apart. The last hose was located just short of the bar- 
rier. The nose wheel started the clock when it passed 
over the first hose and stopped the clock when it 
| passed over the second hose. This provided ап accur- 
ate and immediate check of the speed. By making one 
or two runs with the barrier down just previous to 
} the test run, the pneumatic speed device provided а 
calibration for the airspeed indicator under (Бе рге- 
| vailing wearher and altitude conditions. Ir also pro- 
vided a measurement of the speed for the test run. 


о Photographie Coverage: High speed black and white 
remotely controlled and hand operated cameras pro- 
vided photographic coverage of the test. High speed 


color hand operated cameras provided documentary 7 
coverage. 
TABLE No 17 
BARRIER ENGAGEMENT TEST RESULTS 
Run round Gross Stopping 
Humber — Sgpeed.Kts Engagement Weight-Ibs Distance-Ft 
] 35 Unsuccessful — 
омеггоде webbing МА МА 
2 44  Unsuccessful МА НА 
3 52 Unsuccessful МА МА 
4 61 Successful 20,900 735 
5 100 Unsuccessful — 
overrode webbing NÀ NÀ снаат ма. а 
6 85 Successful at right 100 -- ~, 
wheel only 20,500 855 | 
7 135 Successful 20,900 1365 : | 
2ND PHASE | 
1 39 | Unsuccessful МА. МА : ! 
а | 
2 48 Unsuccessful КА КА Е ' 
3 61 Successful 21,300 670 А | 
4 61 Unsuccessful МА МА H ; 
5 70 Unsuccessful МА МА Ya | 
Е { 
Я 6 да Successful 21,000 880 5 own i 
) з : Webbing 
7 73 Successful 21,500 721 : У M цем преди 
| 8 59 Unsuccessful — 
8 overrode webbing МА МА 
9 62 Unsuccessful NA NA 5 
10 67 Successful — йл 7 a & ва коњ ой i 
left wheel only 21,400 685 | Phase H Run Nos. 
00 = Successful Engagement 
11 95 Successful 21,100 362 


© = Unsuccessful Attempt 
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O first phase 


successful engagements 


Кип +, Engagement Speed 61 Knots. 


The engagement was successful and (Ве aircraft 
was brought to a stop in 735 feet with no directional 
deflection of the aircraft. The only damage was turn 
main gear doors. 


Run 6, Engagement Speed 85 Knots. 


The right main strut only was engaged, causing 
the aircraft to swerve to the right in a fairly tight 
curve. А blow out of the left main tire resulted and 
the swinging action of the cable serrated the right 
main strut. Мо main gear doors were installed. The 
aircraft was brought to a stop in 855 feet. 


Run 7, Engagement Speed 135 Knots. 


The engagement was successful but the high en- 
gaging speed resulted in complete deployment of the 
chain, permitting the two chains to strike each other. 
This impact caused the chain connecting link to fail. 
The cable encircled the gear, pulling a portion of the 
chain with ir. The chain struck the right main gear, 
broke the right strut above the wheel, and caused the 
aircraft co collapse on the right wing. Extensive dam- 
age was incurred to the wing and right main strut. 
The aircraft was brought to a stop in 1365 feet. АП 
chain connecting links were replaced with a type 
which are believed to be safe from failure and addi- 
попа! chain was added to prevent complete run out. 


second phase 
successful engagements 
Run 3, Engagement Speed 61 Knots 
The engagement was successful and the aircraft 
was brought to a stop in 670 feet. Both main landing 


gear doors were torn by the cable, and the door arms 
and hinges were broken. 


Run 6, Engagement Speed 85 Kuots 


The engagement was successful and the aircraft 
was broughe to a stop in 880 feet. The only damage 
was torn main gear doors and broken door arms. 
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Кип 7, Engagement Speed 73 Knots 


The engagement was successful and the aircraft 
was brought to a stop in 721 feet. The only damage 
which resulted was torn main gear doors and broken 
door arms. 


Run 10, Engagement Speed 67 Knots 


Ihe left main strut only was engaged but the 
pilot was able to avoid veering from his course by 
steering with the nose gear. The stopping distance 
was 685 feer. The left main gear doór was torn and 
the door arms were broken. 


Кий 11, Engagement Speed 95 Knots 


The engagement was successful and the aircraft 
was brought to a stop in 962 feet. The main gear 
doors were torn and the door arms were broken. 


unsuccessful engagements 


In the case of Phase 1, Run 1, at 35 knots; Phase 
1, Run 5, at 100 knots; and Phase 2, Run 8, at 59 
knots, the nose wheel overrode the webbing, thereby 
failing to trigger the barrier. In each case except Run 
8 the hook over the nose wheel was not installed. In 
the other cases where engagement was not successful, 
the barrier was triggered and the cable rose but fell 
too low before reaching the main gear. 


CONFIDENTIAL 


CONFIDENTIAL 


' 49 


CONFIDENTIAL 


¿8 AIR FORCE 


31805 


+ NL. 


The Е-102А weapon system is considered to be 
generally acceptable. There are several areas, how- 
ever, which need considerable improvement. The de- 
ficiencies listed below adversely influence the opera- 
tional effectiveness of the aircraft. 


cockpit general 


Cockpit Entrance Ladder: Entrance to the cockpit is 
accomplished by climbing a ladder which is attached 
over the left-hand engine air duct adjacent to the 
cockpit. The outward angle at which the ladder hangs 
is unsatisfactory. The pilot should be able to climb 
either straight up or angled slightly in toward the 
aircraft as he ascends. 
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DEFICIENCIES 


С Anti-reflection Curtain: The Е-102А aircraft are pro- 


vided with an anti-reflection curtain aligned longi- 
tudinally to split the space above and ahead of the 
glare shield. Its purpose is to prevent light entering 
one windscreen panel from crossing over and reflect- 
ing backward from the other panel into the pilot's 
eyes. It is fabricated from metal and cloth and is рго- 
vided with a retracting device so that it may be stored. 


Such retraction is considered unnecessary, since no 
known phase of flight or ground operation was inter- 
fered with by the erected curtain. (The optical sight 
was not available for Phase VI tests.) The service life 
of this curtain will be low, since stretching and sag- 
ging have already been noted, and some obstruction 
to forward vision can be expected with deterioration. 


Б Glare Sbield: The shape of the instrument panel glare 


shield is considered unsatisfactory. Personnel utilizing 
the cockpit must exercise extreme care to avoid con- 
tacting and damaging the shield. The material is a 
semi-rigid plastic with an over-lay of black fiberglass 
which tends to crack with continued bending. This 
shield was intentionally constructed from flexible ma- 
terial to avoid pilot injury during bail-out, but the 
service life of the shield has proved to be less than 
desired. А retractable shield would be more desirable. 


Canopy: The engineering of the cockpit canopy sys- 
tem necessitates that the canopy be closed for nearly 
all taxi operation. Under hot weather conditions this 
procedure causes high temperatures in the cockpit. 
The cockpit air conditioning system is neither intend- 
ed for nor capable of alleviating this condition during 
ground operation. It is estimated that such operation 
during hot weather in desert areas with the canopy 
closed will result in cockpit temperatures reaching 
unusually high values. Temperatures at this level will 
be intolerable for reasons of comfort, efficiency and 
safety. 


Canopy Cincbdown: To facilitate manual raising and 
lowering of the canopy in Е-102А aircraft, a pneu- 
matic counter-balance cylinder is installed which 
equalizes the weight of the canopy. A clamping, or 
cinchdown force (from the high pressure pneumatic 
system) is applied by the counter-balance cylinder dur- 
ing the final movement of the canopy closing action 
which compresses the canopy seal and facilitates en- 
gagement of the latches. The canopy cinchdown mech- 
anism has been a source of trouble and delay in the 
general process of preparing for flight. Approximately 
50 percent of the initial attempts at canopy cinchdown 
result in a failure which prevents completion of the 
canopy locking procedure. This occurs in spite of the 
fact that pilots, as a matter of procedure, assist in the 
opération by 1) placing their forearms on the sides 
of the canopy before it has reached the point where 
the cinchdown force is applied, and 2) exerting down- 
ward force during and throughout the process 
(including the normal delay period for pneumatic 
operation). Usually, by the second or third try the 
pilot is able to complete canopy closing and locking 
satisfactorily. Occasionally he must enlist the air of 
a ground crew man who places a ladder against the 
side of the aircraft, climbs up, and presses down on 
the canopy from the outside. Such unreliability of 
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operation, together with the attendant delay when 
initial closing attempts fail, is incompatible with the 
scramble capability requirement of Air Defense Com- 
mand aircraft. 


imstrurments 


Accelerometer: The production aircraft instrument 
configuration does not include an accelerometer. This 
is considered unsatisfactory since the aircraft has g 
force limitations imposed for reasons of structural 
safety. Maximum tactical utilization will frequently 
require accelerations approaching these limits. An 
accelerometer, would provide for maneuvering at op- 
timum rates while staying within g limitations, and 
would provide a means for determining when limits 
are exceeded, thereby assuring proper inspection and 
contributing to flight safety. 


Turn and Slip Indicator: The turn and slip instrument 
installed in the production configuration initially indi- 
cates a turn in the opposite direction to the actual 
direction of turn. The indicator does not indicate the 
proper direction of turn or bank until the bank angle 
has been established and roll! rotation has been 
stopped. Rolling out of a turn also produces false 
indication. This condition is caused by the fact that 
the instrument panel 15 tilted 15 degrees from vertical. 
The contractor has initiated an Engineering Change 
Proposal which installs a 15 degree wedge between the 
instrument and panel to correct the condition. 


Afterburner Nozzle Position Indicator: Malfunction 
of the afterburner nozzle position indicator system 
has resulted in considerable unscheduled maintenance, 
This system becomes unreliable after a few hours of 
operation. In several instances, engines had to be re- 
moved in order to perform maintenance on the indi- 
cating system when the nozzles were actually operat- 
ing properly. In all cases of nozzle malfunction it was 
necessary for the pilots to use the ratiometer, tailpipe 
temperature, and fuel flow indication as a cross check 
to effectively ascertain afterburner nozzle operation. 


О J-2 Gyro-Magnetic Compass: Precision in turns is re- 


duced because of the low fidelity representation of 
actual aircraft heading which is inherent in the J-2 
gyro-magnetic compass system and the radio magnetic 
indicator (RMI). This manifests itself as an error at 
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2. The return to search button at the top left side of 
the hand control is difficult to locate and awkward to 
operate because of its position and mode of actuation. 
Often when it is desired to break lock-on on return 
to search in intercept operations, the time available 
will be critically short. Speed and ease of actuation 
of this switch would be increased if it were located 
on the forward side of the hand control at a position 
more natural and convenient for operation by the 
tip of the index finger. 


The majority of pilots expect the motion of the 
range gate on che radar scope to correspond to the 
motion of the nose of the aircraft. Thus, forward 
motion of the hand control should cause the range 
gate marker to move down (reduced range) and vice 
versa, eliminating confusion from the units being 
mounted on che control stick. 


Some pilots have found that the position of che 
elevation vernier on the top of the control makes it 
difficult to operate while depressing the action switch. 


Speed Brakes: The speed brake is unsatisfactory due 
to ineffectiveness and excessive pitch change with 
brake operation. Pilots report that it is difficult to 
determine, through aircraft performance, whether 
the speed brake is open. Many aspects of the Air De- 
fense mission, especially the interception and identi- 
fication of slow flying aircraft, require effective speed 
braking. It is further felt that formation flying is un- 
necessarily difficult with the present speed brake. The 
contratcor has initiated Engineering Change Proposal 
№. 1093 which proposes incorporation of enlarged 
speed brakes on the F-1024. 


o 


“Flight Mode" Selector Switch: The "flight mode" 
selector switch 1s provided to allow pilot selection of 
either direct manual control of the flight surfaces or 
control with stability augmentation (manual). Inter- 
pretation of this placarding is ambiguous. Pilots have 
reported situations where they were uncertain wheth- 
er they were using the pitch and yaw damping with 
the switch in a given position. Since it is a safety re- 
quirement that pilots have complete control of the 
flight surfaces (no damping) during гаКе-ой and 
landing, it is necessary that the two positions be dif- 
ferentiated with proper placarding. 
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П lighting system 


Cockpit Lighting Controls: Selections and intensity 
adjustments of (Ве various portions of che cockpit 
lighting system are made several times during each 
night flight. The lighting control panel is located 
ahead of the yoke control stick at che botcom center 
of the instrument panel. In such location, the lighting 
control knobs are extremely difficult to see, identify, 
grasp, and operare. There are five of these controls 
on the panel: 1) flight instrument group edge light- 
ing and standby compass; 2) instrument panel (other 
than flight instruments) edge lighting; 3) console 
edge lighting; 4) instrument panel flood lighting, 
and 5) console flood lighting. To allow easier identi- 
fication and discrimination between controls, as well 
as to simplify operation, these lighting functions 
could be combined into three circuits and control 
by only three switches. 


Landing Gear Warning Light: Two aspects of th 
landing gear warning system are not satisfactor 
from a human factors standpoint. 


The location of the red warning light within the 
gear actuating handles causes it to be so far removed 
from the pilot's normal line of vision that its atten- 
tion-getting power 18 seriously impaired. During day- 
light flight the light is nor easily discernable. Under 
night flight conditions the gear unsafe light tends to 
blend with the red lighted background. This condi- 
tion is considered doubly critical by reason of the 
lack of an audible landing gear warning signal. 


The landing gear warning light test switch is 
similar and adjacent to the emergency landing gear 
retraction switch. Inadvertent retraction of the land- 
ing gear could occur as a result of actuating the wrong 
switch when the intention was merely to test the land- 
ing gear warning light. Desired emergency retraction 
could be prevented or critically delayed through the 
necessity to visually determine which switch to 
actuate. 


O Warning Light Dimming: F-102A warning lights are 


automatically dimmed when the center instrument 
panel lighting is turned on (if thunderstorm lighting 
is off). This is accomplished in order that the high 
intensities of illumination necessary for daytime fly- 
ing in sunlight will be reduced to a level more com- 
patible with the high sensitivity of the pilot's eyes 


under night conditions. However, night flying expe- 
rience has revealed that the dimmed level of these 
lights is still too high for visual comfort and efficiency. 
Pilots report further that illumination of one or more 
of these lights causes a reduction in visibility and 
creates a considerable distraction of attention. Since 
illumination of any one of rhe lights on the warning 
light panel is accompanied by illumination of the mas- 
rer warning light, which can be re-set to off, their 
"dimmed" intensity should be reduced still further 
to a level no higher than necessary for good legibility 
of the legend on the lights. 


Landing Lights: The landing hghts are inadequate in 
two respects. The general intensity of illumination 
provided by the lights is coo low, and the light beams 
do not penetrate far enough along the projected ap- 
proach path to allow proper anticipation of the flare- 
out maneuver for landing. 


Formation Lighting: Night flying during Phase VI 
evaluation of the F-102A has revealed deficiencies in 
the exterior lighting provisions as related to forma- 
tion lying. The aircraft has no formation lights. The 
positton lights are used in the "STEADY" position 
for night formation flying. These lights are concen- 
trated in groups: on the fuselage above and below 
the wing root leading edges; at the wing tips; and at 
the tail cone fairings above inboard trailing edges of 
the elevons. This configuration of lights provides very 
poor definition of aircraft attitude and size for the 
formation wingman. Thus, the wingman does not 
perceive the lead aircraft in proper perspective. Pilots 
report that perception of the movement of the lead 
aircraft is delaved and sometimes reversed because of 
these factors and that effectiveness and safety of for- 
mation flying are reduced as a result. Part of this 
problem is due to the unique pattern of lights visible 
to the wingman along with the fact that the lights 
are not separated sufficiently to provide good indica- 
tions for depth and relative positions. In support of 
this, it was reported by two pilots that formation fly- 
ing was made easier if the lead pilot directed the 
beam of a flashlight through the windshield onto the 
radome. 


Another deficiency is that the lights are too 
bright, even in the "DIM" position, for close-in for- 
mation flying. Visual comfort and efficiency are com- 
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promised as a result, thus further reducing the safety 
of night formation flying. 


emergency landing 


gear extension 


The average time to extend the landing gear in 
the emergency mode to the down and locked position 
is approximately 38 seconds, This excessively long 
time required for extension, using the emergency 
system, compares unfavorably with the normal exten- 
sion time of 4 to 6 seconds. In the interest of good 
forced landing procedures in the event of a flameout, 
it is desirable to conserve hydraulic pressure for 
actuation of the control surfaces. The pilot would, 
accordingly, elect to use the emergency extension 
feature which employs air to extend the gear. In 
forced landings, however, it is often necessary to 
delay the extension of the landing gear uncil such 
time as the pilot is sure he can make his intended 
touchdown point with the added drag. It is unlikely 
that any pilot could be able to make consistently 
accurate estimates of his touchdown point while still 
40 or more seconds away from that point. Thus, the 
requirement that he start emergency gear extension 
40 seconds ahead of touchdown introduces а соп- 
siderable reduction in the flexibility he has for 
controlling point of touchdown, Another considera- 
tion is that a pilot will delay too long in starting 
extension and make touchdown with partially ex- 
tended gear. 


flight controls 


Lateral Trim Control Effectiveness: Pilots participat- 
ing in the Phase VI test program are unanimous in 
the opinion that the lateral trim control action of the 
F-102A is unsatisfactory. The effectiveness of trim 
control in various maneuvers is less than optimum 
because of the excessive delay between initiation of 
lateral trimming action and the accomplishment of 
the desired trim. The delay is attributed to initial re- 
sponse lag coupled with too slow a rate of trimming 
action. Thus, the system does not provide the capa- 
bility of “beeping” in lateral trim changes, a capability 
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which pilots consider highly desirable on the basis of 
experience with other crim systems which provide it. 
This problem is considered important because of the 
F-102A’s high sensitivity in roll response to lateral 
control movement, With such sensitivity an adequate 
trimming action is a necessity for effective control of 
the aircraft. Pilots report that it is very difficult to 
maintain a stable, wings level condition with the 
present combination of high control sensitivity and 
ineffective trimming action. 


The problem of high latera! control sensitivity 
may be partly a result of shortcomings of the arti- 
ficial feel system for the small range of lateral stick 
movement around the neutral position. In this con- 
nection, іс is believed «Бас the first small increment 
of stick movement from the neutral position affects 
the control servos but does not bring the artificial 
feel system into operation. Thus, what appears to be 
excessive sensitivity may be due in part to a small 
range of control movement which affects aircraft atti- 
tude but for which there is no kinesthetic feedback to 
the pilot. 


The contractor should undertake a study of the 
overall problem of lateral control effectiveness in the 
F-102A aircraft, paying special attention to those 
aspects having to do with trimming action, control 
sensitivity and feedback. 


personal equipment 


Pressure Suits: Operation of the F-102A by pilots 
wearing the MC-1 altitude suit and K-1 pressure hel- 
met served to re-emphasize the general problems of 
comfort, mobility, and visibility which have been 
found universally among partial pressure suit wearers 
regardless of aircraft type. These problems have been 
well documented in more recent Phase VI reports, 
and require no elaboration since they are no more 
critical in the Е-102А than in any other aircraft. The 
problems do become critical, however, when evalu- 
ated within the realm of the mission the F-102A has 
been assigned: air defense intercept. This mission will 
be accomplished only as needed, and the time of need 
cannot be predicted. Therefore, pilots as well as air- 
craft must stand ready for long periods on "alert" 
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status. Because of the excessive time required to don 
the equipment, pilots ready for immediate “scramble” 
(as on 5 minute alert) must be completely dressed in 
the partial pressure suit and helmet. Such ready-room 
attire, with the attendant restrictions on comfort and 
activity, wil! be intolerable and will generally lessen 
pilot effectiveness through induced fatigue. To per- 
mit pilots to stand by on alert status without being 
completely dressed will, on the other hand, result in 
a considerable delay in a scramble take-off. This cre- 
ates a situation which becomes intolerable from the 
standpoint of mission effectiveness. Thus, it will be 
readily recognized that the use of the altitude suit, in 
addition to imposing the usual restrictions on aircraft 
operation, will seriously reduce the capability of the 
Е-102А to satisfy the rapid "scramble" requirements 
of the Air Defense Command. 


O MA-4 Lap Belt: The MA-4 lap belt currently provided 


іп 7۰۱102۸ aircraft is not satisfatcory in two respects: 


It does not have sufficient adjustment capability 
to allow the degree of take-up required by a pilot 
of average or smaller size torso and hips. This condi- 
tion is noted in connection with use of the А-5 seat 
cushion which is delivered with the aircraft. This 
cushion is reported to be of equal or greater thickness 
as compared to the survival kit with which it will be 
used alternately. Thus, the problem of seat belt tight- 
ening will remain for all normal configuration of seat 
gear. А seat belt having adjustment capability suff- 
cient to accommodate the range of pilot sizes is con- 
sidered mandatory from a safety standpoint. 


The aluminum threaded boss on the pilot's safety 
belt latch assembly where the initiator hose attaches 
has broken on two different belts. Flying safety was 
jeopardized since this failure would eliminate the 
automatic opening feature of the belt latch. The 
aluminum casting does not appear to have sufficient 
strength to withstand normal usage. 


fire control system 


30-Mile Search Capability: The 30-mile search capa- 
bility of the MG-3 fire control system is limited to 
long pulse operation. Prior systems, such as the E-4, 


have the advancage of both long and short pulse 
operation in the 30-mile search mode. Short pulse 
operation reduces the load оп the transmitter with 
a slight reduction in the contact range of the system. 
The inclusion of the short pulse mode of operation 
will frequently allow mission completion when long 
pulse operation fails. Its alternative use with long 
pulse operation would lengthen transmitter life con- 
siderably. 


Аш! јат Action: The anti-jam action of the MG-3 
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radar consists of transmitter retuning. Facility for 
continuous and-jam tuning throughout the attack 
run is essential when and if sweep-type anti-jamming 
is employed by the target. Tuning is accomplished by 
depressing an anti-jam switch located on the upper 
left portion of the instrument panel. This switch must 
be physically held in the anti-jam position throughour 
the desired anti-jam period. This creates ап unsatis- 
factory condition since it necessitates diversion of the 
pilot’s hand away from more important functions 
during the attack run. 
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From a functional standpoint the F-102A is potentially an 
excellent fighter-interceptor aircraft. Operationally the aircraft 
cannot meet the time schedules imposed by Air Defense Command 
scramble tactics. 


A number of unsatisfactory features must be eliminated before 
the aircraft can be considered satisfactory. The major deficiencies 
include compressor stalls and afterburner blowout at altitude; loss 
of pressurization at altitude; inadequate windscreen defogging; 
excessive fire control system ground maintenance which requires 
considerable specialized training; excessive armament interlock 
switch failures; and inadequate test equipment to perform system 
checkout. The automatic flight control system has not been proven 
and must undergo further testing. 


The airceaft cannot be expected to engage the Standard Air 
Force MA-1 runway overrun barrier at ground speeds below 60 
knots. Between 60 and 70 knots the engagement expectancy is 
marginal; above 70 knots the aircraft can normally be expected to 
engage the barrier. 


Ground support equipment is adequate in most cases. The 
number of separate pieces of equipment required to support the 
aircraft is considered excessive. 


Y 


Safety of Fligbt recommendations are indicated 
by asterisks. 


aircraft systems 


Power Plant: 


12 


1. А surge bleed valve governor "optimum schedule 
be immediately developed to eliminate high altitude, 
high speed, engine deceleration stalls. 


22, AJA2 fuel controls be installed to eliminate low 
altitude engine acceleration stalls. 


3. All aircraft be retrofitted with dual actuator "waf- 
fle” type afterburners to provide positive afterburner 
operation. 


4. The number six swirl cup areas be provided with 
additional cooling to reduce cracking and buckling. 


5. Further studies be conducted on the problem of 
turbine blade stretch and nozzle guide vane bowing. 
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6. Stronger cooling air bleed ducts be provided. 


7. The Sundstrand return oil filter be relocated to a 
more accessible position to facilitate imspection with- 
out requiring engine removal. 


8. Bearings and bearing retainer rings with greater 
service life be provided for the Sundstrand constant 
speed drive unit. 


9. A more positive coupling be provided between the 
Sundstrand unit and its engine mounted drive gear 
box. 


10. The cover plate be redesigned to permit a more 
rapid removal and replacement of the retaining cap 
screws. 


11. A precision tool be provided which will greatly 
simplify alignment of the Sundstrand unit with its 
engine mounted drive gear box. 


12. The oil fitting, P/N 8-27961, be redesigned to 
prevent inadvertent reversed installation. 
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213. Further studies be conducted to provide fuel 
and oil hoses other than AVICA braided wire hoses. 
The type of hoses provided should be capable of being 
easily and thoroughly inspected. 


fuselage 


14. A fuselage access panel be provided to permit 
rapid inspection, adjustment, or replacement of after- 
burner ignition valves and nozzle position indicator 
switches. 


15. A more positive locking means for all radar ac- 
cess door handles be provided. 


landing gear 


16. Structurally stronger landing light brackets be 
provided. 


17. The existing outer wheel bearing seals be rede- 
signed to positively prevent entry of water to the 
bearings. 


18. Wheel bearings be lubricated after operation on 
wet ramps, taxi strips, and runway. 


19, Consideration be given to reducing the period 
between wheel bearing inspections. 


20. The structural integrity of the landing gear fair- 
ing door, linkage, and attaching pins be improved to 
permit greater maximum safe gear down speeds. 


air conditioning 
and: pressurization 


21. A study of cabin pressurization surging be con- 
ducted and that a positive remedy be immediately 
determined to eliminate this problem. 


22. More suitable bearings and bearing retaining 
rings be provided for the refrigeration turbine 
assembly, 
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23. А more dependable cabin heat control be 
provided. 


*24. A suitable and dependable windscreen de-fog- 
ging system be provided. 


hydrawlic system 


25. Further tests be conducted to determine the func- 
tional suitability of the modifications to the hydraulic 


pumps. 


m 


pneumatic system 


26. A more functionally dependable pneumatic pres- 
sure regulator be provided for positive pressure 
regulation. 


27. The necessity of recharging the pneumatic sup- 
ply while airborne be studied. 


28. A means of determining priority system pressure 
be provided for the immediate reference of the pilot. 


29. The source of air pressure for operation of the 
drag chute be made independent or isolated from the 
remainder of the priority system to insure drag chute 
availability, 


electronic cooling 


30. A more dependable ram air regulator be provided 
to assure ground cooling of units in the electronics 
bay. 


31. More frequent preventive maintenance inspec- 
tions of the jet pump system be required to be accom- 
plished. 


32. A requirement be added to applicable technical 
orders directing that (Не cabin air circuit breaker be 
pulled at any time during which periodic maintenance 
is being performed on the aircraft. 


p С fight controls 


33. The reliability of trim actuators and dampers for 
the control surfaces be improved. 


34. The rudder trim switch be relocated to a more 
accessible location as near the throttle quadrant as 
possible. 


35. Suitable speed brakes be provided. 


36. The lateral control sensitivity be decreased. More 
stringent quality control should be exercised to insure 
that lateral trim motors provide the specified lateral 
trim rate. 


37. The drag chute riser straps be shortened from 
the present length of 54 inches to 18 inches to mini- 
mize the problem of riser straps fouling the release 
of the chute. 


38. Cable assembly, P/N 8-45359, be shortened from 
a length of 9 inches со бів inches so that the "D" 
ring will not prevent the locking jaws from closing. 


39. The pilot chute be modified to prevent the spring 
in the cone from coming loose. 


40. Àn improved jaw mechanism be devised and in- 
stalled and that the drag chute canister be redesigned 
with a clean interior to minimize faulty “D” ring re- 
lease. 


fuel сус его 


41. The fuel flow equalizer diaphram be redesigned 
to satisfactorily resist wear inflicted by repeated con- 
tact with bilaterally positioned fuel jets. 


542, The existing low level fuel warning system Бе 
modified to make the system reliable. It is imperative 
that the fuel quantity gage be accurate, particularly 
in the low fuel remaining region. 

А. more suitable fuel indicating system should also be 
installed which will provide the pilot with the total 
amount of fuel remaining in each wing. 


Uu 
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communications systern 


43. The ARC-34 transmitter-receiver mount assem- 
bly be relocated approximately 3 inches aft of its 
present position. 


44. The ARC-34 transmitter-recetver mount assembly 
be redesigned to permit easier removal and 
replacement. | 


45. Тће microphone and еагрћопе jack boxes оп the 
ARC-34 transmitter-receiver be relocated to permit 
more satisfactory access. 


46. Covers bg placed over all exposed electrical ter- 
minals. 


electrical systern 


47, The cockpit lighting functions (edge lighting, 
cockpit floodlighting, and instrument group lighting) 
be combined into three separate circuits with a con- 
trol for each. 


#48. Illumination for the electrical control panel be 
provided from 24 volt d-c essential power to assure 
electrical control panel lighting in the event of a-c 
power loss, 


49. The possibility of electrical fires resulting from 
water leakage into the cockpit be eliminated. 


armament SY SE N 


50. The armament interlock system be redesigned to 
permit the firing of all missiles except that missile 
which would create a safety problem. 


51. The interlock switches be redesigned to provide 
a wider range of adjustment and to provide a positive 
ability to maintain adjustment through a minimum 
period of 50 hours. 


52. The mounting bolts on the radome assembly be 
made more accessible. 


53. All coaxial cables be properly marked or other- 
wise coded to eliminate mis-matching at connecting 
points. 
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54. Ап automatic frequency control be provided 
which will be more dependable in operation. 


55. The contractor devise and provide a means of 
checking the arrival and sequence of the firing signal 
to each missile and rocket tube. 


56. А rapid means of checking the operation of each 
relay within the armament control relay assembly sep- 
arate from. the armament system be devised. 


57. The prime AMA and the contractor devise and 
provide a positive means of retaining sufficient snub- 
bing air for safe launcher rail retraction. 


fire control systern 

58. All range gate servo units (P/N 463106-x120) 
be replaced immediately by the newer servo unit 
(-120). 


59. A better means of protecting the Ledex units in 
the computer mode plug from dust and dirt be pro- 
vided. 


60. The diameter of the air intake filter to the radar 
pressurization control be increased from 10 microns 
to 40 microns and that the filter and all pressure 
points be cleaned after every 10 hours of operation. 


61. The lead to the motor generator unit be rede- 
signed to incorporate a cannon plug rather than a 
terminal strip arrangement. 


62. Further testing of the target simulator be accom- 
plished to determine its functional reliability and 
suitability. 

63. A means of artificially supplying computer sig- 
nals (“А” and "B") for use in range gate harmoniza- 
tion be designed. 


64. À means of interrupting the range voltage to the 
tange gate servo unit during range gate harmoniza- 
tion be provided. 


65. Тће contractor immediately undertake a study 
of the radar in an effort to increase the radar range 
of the MG-3 radar set. 


66. The contractor adopt more rigid quality control 
procedures for the magnetron and pulse-forming net- 
work sub-assemblies of the radar transmitter-receiver 
unit. 


67. The method of mounting the missile intercon- 
necting чак (РИМ 403004-100) be changed to im- 
prove ease of access and replacement. 
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68. The contractor initiate an investigation to deter- 
mine and remedy the cause of missile hydraulic sup- 
ply activation while loading missiles on the launcher 
rails. 


69. A specific test be devised for checking missile 
batteries for leakage and that this test be incorporated 
in applicable technical orders. 


70. The Chassis V unit be redesigned to reduce its 
high failure rate. 


71. The hit probability of the Falcon missile be im- 


proved. 
2 
72. Ап evaluation ђе performed when possible го 


determine the functional reliability of the rocket 
firing system under actual firing conditions. 


ground support equipment 


73. The clutch assembly on the MA-1 Joy Anti-Skid 
compressor be redesigned to permit more satisfactory 
and dependable operation. 


74. A canopy safety Баг be provided which, when 
placed in position, cannot ‘become inadvertently 
dislodged. 


75. An engine stand be provided which is satisfactory 
and dependable in all respects. 


76. The MA-4 air conditioner be further rested in an 
effort to develop a more suitable and functionally 
reliable unit. 


77. A universal-type coupling for the air hose on 
the MA-1 air starter be developed to permit che hose 
to be connected to aircraft other than the F-102A 
without the requirement to change couplings. 


operational improvements 


78. A more satisfactory nose wheel steering system 
be provided. 


79. A more satisfactory and less fatiguing nose wheel 
steering actuation switch be provided. 


80. The brake pedal force system be redesigned to 
provide the pilot with a varying degree of pedal 
force and corresponding degree of actual braking 
action. 


81. The lag in wheel brake release be removed. 


82. Ап Anti-Skid feature be incorporated in the 
brake system. 


83. Runway barrier engagement capability be 
improved. 


84. А more suitable entrance ladder be provided. 


85. А more durable anti-reflection curtain be 
provided. 


86. A retractable-type glare shield be designed to 
permit its use without the existing requirement for 
exercising extreme caution when entering and leaving 
the cockpit. 


87. Cockpit cooling during aircraft ground operation 
be considerably increased, or that a means of allowing 
the canopy to safely remain open for ground operation 
be devised and incorporated. 


88. À more satisfactory means of successfully closing. 


and locking the canopy be developed. 


589. Ап accelerometer be provided for the use of the 
pilot. 


90. The afterburner nozzle position indicator be 
removed, or improved to the point that its intended 
purpose is fulfilled. 


91. A directional indicating system be provided 
which will offer an accurate aircraft heading after 
turns of up го 75 degrees of bank. 


92. The radio magnetic indicator be relocated to a 
less prominent position, and that a settable dial 
moving pointer indicator be utilized in its place. 


93. The canopy latch handle be rotated 90 degrees 
to a horizontal position. 


94. The drag chute deploy handle be provided with 
а catching device installed to prevent inadvertent 
forward movement of the control handle after 
operation. 


95. The cockpit temperature control knob be re- 
placed with a knob which can be more positively 
identified by couch. 


96. The ram air turbine, emergency landing gear 
extension, drag chute, and canopy control handles 
be provided with identification lettering on the 
handles chemselves. 
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97. The AN/ARC-34 сћаппе! selector be relocated 
to a position more accessible and more easily read. 
A remote channel indicator located on the forward 
instrument panel would be highly desirable. 


#98. The radome anti-ice switch be redesigned to 
preclude the possibility of moving the switch into 
MANUAL ON by other than a deliberate movement. 


99. The “Flight Mode” selector switch be replacarded 
with less ambiguous terminology. 


100. The landing gear warning light be relocated to 
a point on the left side of the instrument panel more 
in line with the pilot's direct vision. 


101. The landing gear warning light test switch be 
redesigned or relocated to positively prevent possible 
confusion with and inadvertent actuation of the 
emergency landing gear retraction switch. 


102. The “DIMMED” level of intensity of the 
lights on the warning light panel be reduced to the 
greatest extent consistent with good legibility. 


103. Landing lights with greater illumination intens- 
ity be provided. 


*104. Formation lights which will define the extremi- 
ties of the aircraft, including the tip of the vertical 
tail, be provided. 


*105. The intensity of the aircraft running lights 
when in the "DIM" position be reduced to permit 
safer formation flying. 


106. А more suitable emergency landing gear exten- 
sion system be provided. 
1 


#107. Greater adjustment capability be provided in 
the МА-4 safety seat belt. 


#108. А stronger latch assembly be provided for the 
MA- seat belt. 


109. The anti-jam switch be relocated to the antenna 
hand control. 


110. The action switch be relocated to a lower 
forward position on the antenna hand control and 
changed in shape to a bar-type switch. 


111. The return to search button be relocated on 
front of the antenna hand control. 


112. Ап altitude pressure suit be provided which 
will ‘be compatible with the alert requirements of 
the Air Defense Command. 
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408 Unsatisfactory Reports were generated against the five test 
aircraft during the Phase Vi program. The charts which follow 
represent the UR per flying hour ratio based on accumulated UR's 
and flying time. Chart No, 2 represents the Malfunction Report per 
flying hour ratio based on accumulated Malfunction Reports and 
flight time, It can Бе noted that during the last 300 flying hours, 14 
the UR per flying hour and malfunctions per flying hour trends 
appear to have stabilized at approximately 0.3. The second chart 
displays the number of Unsatisfactory Reports and the number of 
Malfunction Reports written per system during the program. 
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CHART MO. а 


AVERAGE NUMBER OF MALFUNCTION REPORTS 
PER HOUR PER 50 HOUR FLYING PERIOD 
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SYSTEM 


STATION 
S/N DESCRIPTION | 


re uu cc 
Power Plant ! 


| 
|| 5649 Absence of warning placard constant 
| speed (Sundstrand) drive. 


56-165 Ruptured oi! cooler duct assembly. 


56-170 Silicon rubber gasket disintegrated in 
anti-ice valve. 


56-208 MD-3 pneumatic starter failure. 


56-253 Relocation of constant speed drive filter 
to provide accessibility. 


56-264 Failed. afterburner nozzle position indi- 
cater. 


| 

i 

| 

| 

56-310 Replacement (spare) engine mount бизћ- | 
ings not proper size. 
| 

| 

| 

| 


56-342 Ruptured oil cooler duct assembly. 
56-364 Ruptured oi! cooler duct assembly. 


56-405 10056 engine cooling shroud turnbuckle 
assembly. 


56-421 Interference between oil cocler inlet duct 
and structure. 


56-446: Plastic contamination: in engine oil filter. 
56-472 Hole in oil cooler duct assembly. 


56-521 Interference hetween generator exhaust 
duct and constant speed drive oil tulie. 


56-528 Engine tail сопе attach holt problem. 


56-539 Engine surge at high altitude and low 
power. 


56-621 Warped afterburner nozzle weldments. 


56-626. One-piece engine shroud: installation ۰ 
quires engine and shroud removal for 
afterburner weldments and actuator 
access. 


|| 56-633 Engine installation problem. | 
56-649 Deficiency м afterburner closing action. 
56-678 Warped afterburner nozzle weldments. | 
56-764 Leaking oil hose assembly. | 
56-767 Ruptured oil cooler duct assembly. | 


56-855 Engine surge at low altitude when ас: | 
celerating from idle: power. 


56-888. Pneumatic starter leaking ой. | 


56-890 Engine cooling duct assembly chafing on 
on the floor of the engine compartment. 


56.908 Bearing failure in Sunderstrand gear Вох. 

| 55-316. dieran and configuration of air valve is 

undesirable. | 

= ср а شض‎ E SESE 
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SYSTEM 
STATION 
S/N 


56-1036 
56-1040 
56-1044. 
36-1064 


56-1069 
56-1104 


96-1130 
56-1135 
96-1159 
56-1160 


56-1170 


Fuselage 
56-17 


56-17 (1) 


56-85 

56-105 
56-113 
98-143 


56-144 
56-145 


56-171 
56-236 


56-244 


56-245 


2. DESCRIPTION ے‎ 


inaccessible location of 6 cap screws on 
cover and filter element of Sundstrand 
drive assembly when installed on аг 
craft. 


Seized valve plate in Sundstrand drive 
assembly. 


Sundstrand interconnecting shaft sepa- 
rated from sleeve and yoke assembly. 


Defective fitted roller hearing in Sund- 
Strand gear box. 


Engine mounted gear box not modified 
to permit interchangeability of starters. 


Acute bend in afterburner drain line. 


Failure of engine mounted gear box. and 
and drive shaft. 


Buckling and cracking of combustion 
chamber weldments. 


Bleed valve governor bearing failure. 


Panel Assembly — Engine shroud adapter 
requires more than usual amount of 
sheet metal repair. 


Metal particles found in Sundstrand en- 
gine. mounted pear box. 


Sundstrand drive alignment problem. No 
precision tool available to accomplish 
alignment. 


Broken tenite missile door stop gap as- 
semblies. 


Broken tenite missile door stop gap as- 
semblies. 


Lack of canopy handhold or lever. 
Failed rivets — engine air inlet duct. 
Failed rivets — engine air inlet duct. 


Interference between canopy and auxiliary 
turbine access doors. 


Interference between canopy and auxiliary 
turbine access doors. 


Interference between canopy and auxiliary 
turbine access doors. 


Removal difficulty, radar equipment rack. 


Broken tenite missile door stop gap ав- 
semhlies. 


Worn radar door lock drive shaft as- 
sembly. 

Removal difficulty, genera! control panel 
rack installation. 
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SYSTEM SYSTEM 
STATION STATION 
S/N DESCRIPTION | S/N DESCRIPTION | 


ponents. 56-609 Landing tights inadequate, 


- 582867 Làtk of access to ет engine mounted com || ра 41877 — Broken right-hand” làm: landing ligit 65 racket. | d 
55.278 interference between electronic access 


door and nose gear. 
' 56-344 Cracked radar door lock plate bushing. ' 


56-346 Radome attaching holts are difficult to 
install. 


! — 56372 Cracked radar deor lock plate bushinp. 
96-373 Cracked radar door lock plate bushing. 
56-374 Cracked radar door lock plate bushing. 
56-375 Cracked radar door lock plate hushing. 
' . 88-428 Broken ram air turbine door hinge. 


' 56-457 Canopy jettison system hoses teing 


| Furnishings || 

| 
chafed by айегап stop holts. x 

| 

| 

| 

| 


| | 
| | 
15811 Radio facility card holder catches hand ` 
| when ram air turbine control kandle. is 

| pulled. 

H 

| 

| 

! 

i 

| 

] 

i 

| 


56-86. Failed initiator hose fittinp. 
55-197 Malfunctioning fuel flaw: transmitter. 
56-222 Lack of accelerometer in aircraft. 


98-232 = Malfunctioning turn and slip indicator. 


56-246 Unsatisfactory fuel quantity indicator sys- 
tem capability. 
56-458 Canopy jettison system hoses being 


chafed by aileron stop bolts. 56-249 False: indications on. turn: and slip: indi- 


| ; x 7 cators. 
И арилан می‎ 56-256 | Lack of identification on cockpit control 
96-579 Da aey of canopy counterbalance handles. | 
mechanism. | | ۱ ۱ . | 
55-634 Inaccessibility of engine mounted com- | | me d مشیر مسا ات‎ b s 
ponents. | 1 | | T 
56-640 Broken landing light bracket. 56-281 2۵22 screws іп cockpit floodliglit in- || 


56-666 Lack of access to elevon servo valves. 


56-708 Lack ої mdex pin holes іп side stip trans- | 
| дисег support assembly. 


86-712 Ram air turbine door installation. 
56-721 Broken landing light bracket. 
56-743 Leaking canopy selector valve. 
56-754 Broken landing light bracket. 
§6-759 Damaged radar access door seal. | 
56-777 Cracked tail cone fairing tip assembly. | 
. 86-782 Damaged radar access door seal. | 
‚ 56-850 Location of "T" shaped canopy latch | 
| 


| 
| 
| 
| 
| 56-283 Instrument panel glare shield cracked. 
| 56-291 Afterburner position indicator inadequate. | 
| 56-289 Poor durability of windshield antireflee | 
| tion curtain. | 
| 3 Malfunctioning turn and slip indicator. 
‚ 56318 Leaking pressure ratio indicator case. | 
| 56-319 Leaking pressure ratio indicator case. 
i 56-332 Failed air pressure accumulator gage. 
| 
| 
| 
| 
| 


‚ 96-358 Excessive manhour requirement for instru- 
| ment removal from instrument panel. 


handle obscures instruments. 56-380 Malfunctioning airspeed Mach meter in- 


' — 56-901 Crack in the wing to fuselage attaching dicator. 
angle. 56-400 Missing ejection seat catapult hose 
56-971 Left aft radar access door lost in flight. fitting. 


56-1103  Weldment chafing launcher rail attaching 96-469: Ambiguous placarding of flight made se- 


' link. lector switch. | | 
| 56-464 Interefrence right-hand pilot's panel and 

Wing right-hand rudder pedal. | 

я 56-182 Buckled outboard wing fence assembly. 56-489 Interference right-hand pilot's panel and || 


56-228 Lack of screw gage for fuel tank access 
56-498 Radar scope ріаге shield inadequate. 


56-509 Radio magnetic indicator presentation in- 


| 
| 
i 
i 
! 
x right-hand rudder pedal. 
| 
i 
і 


І 
| 
| 
] 
' ааг 
. 56-231 Torn left-hand main gear fairing installa- 


tion. adequate. | 
56-240 Broken right-hand landing light bracket. 56-535 Location of cabin temperature control |! 
58-341 Broken right-hand landing light bracket. box. | 
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56-120 — Lack of adequate safety device to prevent |: nuts, and tire. 


retraction with aircraft on ground 


through landing gear emergency retract Air Conditioning & Anti-Ice 


| SYSTEM SYSTEM 
STATION STATION 
| == SAN PERFOR с ےو مس شس‎ ке СЕННЕН, سے‎ анато سے‎ 
|| 56542 — Fuel quantity indicator failed to give | || 56200 — Spasmodic operation of позе wheel | 
| ! accurate reading. || p steering system. 
| | 56-549 Interference pitot tube and locking handle t | 56-297 landing gear warning light installation із 
H on B-3 control panel. 1 | unsatisfactory. 
| | 56-625 insufficient graduations on accumulator I | 56-301 Interference of nose wheel door and gear 
| air pressure gage. |. scissors. 
7 ' 
| 56-628 Stowage problem on safety pin in pilot's | | 56-308 Loose mut оп nose gear torque link. 
| 1 зваї right-hand агт rest. || | 56316 Leaking landing gear directional control — 
| | 86-701 Broken armament selector knoh. | | valve. % 
| || 56762 | Inoperative turn and slip indicator. i| — |. 88368 Brake pedal feel forces are difficult to | 
| | 56-789 | Location of rudder trim switch. НИЙ! determine. Ё 
| 11 à РРА i || | 56-399 Excessive manhour requirement to replace — | 
| D ce e ids gyro compass operaron: | | main gear door closed switch. |. 
| . шээг. | | 56-504 Nose landing gear position switch installa | 
| 56-845 Airspeed indicator found to be faulty on | E tion ца: шахан З 
delivery. 1 р | | А PR А 
|| 56-859 Need for modified altimeter to indicate || | 559 PUSH REA sentar: а ць 
|| the altitude helow 16,000 feet. ! ٢ ۱ : i 
| 56-860 Turn and slip indicator failure. 1 , 56593 шаг door closed switch setting |: 
| 56-862 Turn and slip indicator failure. li | 1 і е |, 
| | НИ, eee > 3 i. 86-855 Pitted wheel hearing. li 
| | 56.910 Direction indicating system inadequate. || g E 
| 56-917 Design deficiency іп the remote attitude |! || 56-685 ri ا‎ and locked harness caught by 4 
| | indicator's “OFF” warning indicator. ТЭВЖ fag "Ins. ۶ 
| 56-918 Location of action switch. jj jj 96-086 ue ig and locked harness caught by | 
| 56-919 Lap seat belt does not possess sufficient | 1 02 1 
| | adjustment capability. |! | ` 96.699 Excessive етегрепсу landing gear exten- || 
| 56820 — Antireflection curtain does not extend || — 1. sion time. | 
| || aft sufficiently to stop а! glare. 3 | ШЕ Cracked brake assembly piston. I 
| . . . Р i d : | 
| | 56-967 uid ранні ы ۲رر‎ pu Me 24 |! 56-816 Location of two upper axle attaching +; 
| om n. ЯН | 0 S: : | | Ї nuts on brake assembly inaccessible. | 
| suus usa шаш سیر ابی‎ шалыг | | | 56-839 Failure of landing gear position indicator. | 
| 56-1010 Design deficiency ої anti-ice switch. 1 1 56-881 Running clearance was uneven on left | 
| 56-1014 | Improper position of ARC-34 channel se- | || | 08 4 
| lector. | | | 56-983 Arrows on restrictor valve which indicate |, 
| 56-1047 — Oxygen regulator failed to deliver enough || | | direction tube installed were backwards. |! 
| oxygen. | || 56.1012 Brakes tend to hold after release of | 
| х | 56-1080 Unsatisfactory length of pilots oxygen | Ë brake pedal in normal operation. | 
! | hose. | 7 "TP || F 56-1057 — Gear indicator shows unsafe when right- : 
56-1092 Insufficient warning light dimming. || | | hand main landing gear locked into posi. | 
| Landing ۲ | | { по | | | 
| 56-115 Pitted wheel hearing cone and roller | | | ee eee ae eee ee | 
| | assembly. 5 | | |. 56-1151 Failure of main wheel bearings, retaining — |: 
|| 
| 
|| | 
|| 
1 
| 
| і 


| 

! 

| 

| 

| ‚ 56-209 
| i 

L 


system. | CRT А 
| 56188 | | Nose gear position indicator maladjusted Refrigeration air cycle machine seized. 
| һу СМАС | 56-211 Сабіп pressurization surge. 
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SYSTEM SYSTEM 
STATION STATION 
М DESCRIPTION S/N = DESCRIPTION 


56-930 Small hose in hydraulic pump housing 
caused oil to leak profusely. 


56-944 Failure of secondary hydraulic system 
accumulator pressure gage. 


56-1016 Momentary failure of һуйашіс solenoid 
control valve for nose landing gear. 


| 56-215 Cabin pressure rate sensor fitting in- | 
| compatibility. 
l 


56-218 Failed air conditioning system control 
56-407 Damaged anti-ice valve gasket. 
' 56-415 improperly installed cockpit air control 


| | switch. 
56-436 Automatic cabin heat control box in- 56-1028 Slow internal leak in hydraulic accumu- 
operative. lator. | 


56-1043 Incorrectly identified hydrualic pumps. 
56-1045 Quick disconnect line ой leak. 


56-1055 Engine oil hreather line too easily dam- 
aged. 


96-1134 | «Failure of primary pump shaft seal. 


| 98-450 Inoperative cabin heat control box. 
56-461 Inoperative cabin heat control box. 
56-471 Broken flare, radome anti-ice tube. 
56-499 Damaged anti-icing control valve seal. 
56-520 Inoperative cabin heat control Вох. 
56-766 Air cycle machine turbine seized. 


56-769 Electronic equipment cooling duct chafing 
on bulkhead. 


| 56-772 Inoperative caibn heat control. 
‚ 56-818 Failed air cycle machine. 
56-844 Malfunction of the ice interpreter as- 


Pneumatics 


56-224 Design deficiency in starter air bleed duct 
cap. 


56-225 Design deficiency in starter air bleed duct 


' semhly. cap. 
' 58851 Windshield defopping system deficiency. 36-227 Design deficiency in starter air bleed duct 
A cap. 
, 56-861 ames radome 026 vaye, 56-238 Broken armament bay pressurization 
56-895 Dil leaking from air cycle machine. valve. 


| 
сар. 
56-226 Design deficiency in starter air bleed duct 
| 
і 


56-982 Failure of duct from jet pump. 


56-1011 Release of anti-ice fluid while anti-ice 
switch is in "OFF" position. 

' 56-1155 Cahin thermostat would пої sense ап 

overheat condition. 


56-1207 Несігісайу actuated air valve stuck in 
full open position. 


56-270 Leaking canopy selector valve. 
56-329 Ruptured cooling air check valve. 
56-330 Damaged cooling air check valve. 


56-350 No provisions for in-flight recharging of 
high pressure pneumatic system. 


98-401 Failed pneumatic contro! regulator. | 
56-432 Failed pneumatic pressure regulator. | 
56-135 Failed рпешта с pressure regulator. 

56-488 Ram air regulator out of tolerance. 

56-665 Failed pneumatic pressure regulator. 

38-663 Cracked cooling air check valve. 

56-698 Failed pneumatic pressure regulator. 


56-720 D-C generator exhaust duct interference 
with Sundstrand drive. 


95-765 Malfunctioning air purge valve assembly. 


Hydraulics 


| 56-213 Brake relay valve leaking. 


56-283 Damaged fitting in nose gear door re- 
strictor valve installation. 


| 56-333 Collapsed secondary hydraulic system 
Í Suction hose. 


| | 56-363 Leaking rudder actuator cylinder. 
| 56-591 Leaking nose gear actuator assembly. 


, | 88-742 Falted hydraulic reservoir. 56-570 Excessive pressure on air regulator as- 
| 56-787 Excessive hydraulic pump pressure. sembly. 
| 95-807 Failed hydraulic accumulator. 96-781 Leaking pneumatic relief valve. 


55-768 High pressure pneumatic tubing interfer- 
ence with hydraulic tubing. 


56-788 Leaking bleed air manifold assembly. 


| 56-889 Hydraulic pump leak. 


56-906 Mose landing gear steering hose assem- 
blies were chafing on landing gear strut. 
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SYSTEM 
STATION 
$/N 


DESCRIPTION | с | 
Г 56-793 биі canopy actuating pneumatic cylinder | 
i hose. 


56-811 Cracked cooling air check valve. 


95-865 Air leak from vent ports of pneumatic 
pressure regulator. 


] 
| 
| 

| | 
| 56-926 Air leak in pressure regulator. | 
| 56-998 | Pneumatic starter had defective seal. | 
56-359 Air leak in pressure regulator. | 
56-1017 | 
! 
56-1020 | 
| 
| 
1 
| 
| 
| 

| 


Pressure regulator leaking air from vent 
ports in regulator body. 


Time consuming process to inspett air 
filter due to position of clamp. 


Air escaping from vent ports in pneumatic 
pressure regulator. 


Seal failure in launcher selector valve. 


56-1062 


56-1162 


Flight Controls 

56-150 Broken drag chute cable assembly. 

56-181 Frayed drag chute assembly. 

§6-193 Loose control stick boot. 

56-198 Failed drag parachute guide assembly. 


1 

! 

i 

| 

i 

56-204 Lack of етегрепсу deployment provisions | 
in drag chute. i 
i 

| 


56-212 Loose rivets in elevon. 
56-214 Lack of "Р" rings with spare drag chute. 
56-241 Failed drag chute cable assembly. | 
56-269 Loose rivets in speed brake. | 
56-282 Damaged speed hrake seals. | 
56-311 Nose wheel steering engage switch un- | 
satisfactory. | 
56-328 Loose rivets in elevon. | 
56-339 Damaged pilot chute for drag parachute. | 
58-343 Loose rivets in elevon. | 
55-362 Damaged drag chute jettison. 3 
56-464 Failed elevator trim actuator. Í 
56-490 Failed elevator trim actuator. | 
56-542 Failed fuel quantity indicator. 7 
56-543 Defective vertical gyro. 5 
| 56.559 Damaged drag chute cable guide. ШЕ 
| 86567 Failed elevon rivets. | 


| 56-599 Stripped threads іп elevon pick-off poten- < 
| tiometer. | 
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SYSTEM 


STATION 


56-984 
96-1125 


96-1126 
56-1128 


56-1139 
56-1147 


56-1148 
56-1164 


56-1209 


56-1217 


ҮТ Brakes are ineffective, — 


DESCRIPTION _ 


Defective yaw rate gyro. 

Absence of elevon rig pin holes. 

Lack of access to elevon servo valves. 
Cracked speed brake door. 

Drag chute lost in flight. 

Yaw rate gyro erratic. 

Failed aileron trim actuator. 
Unsatisfactory lateral control action. 
Faulty design of drag chute jettison pin. 


Loss of drag chutes due to strap assembly 
malfunction. 


Drag chute connecter tink screws loosen 
too readily and misplace from links. 


Elevon servo actuators inducing oscilla- 
tions in flight surfaces. 


Drag chute control handle tends to re- 
lease drag chute voluntarily. 


Elevon servo actuators cause elevator 
flutter when yaw and pitch systems еп- 
gaged. 

Design deficiency of location of aileron 
trim actuator motors. 


Chafing of elevon on fuselage during 
maximum g loading in flight. 


Elevon servo actuators cause elevator 
flutter when yaw and pitch systems en- 
gaged. 

Failure of hermetically sealed roll and 
pitch control gyros. 


Failure of drag chute pilot chute retain- 
ing cone. 


Chafing of drag chute center risers. 


Charring of antenna elevation wires in 
control stick grip assembly. 


шн servo actuator leaking hydraulic 
luid. 


Potentiometer íncorporated in elevator 
trim actuator not operating properiy. 


Failure of rudder control hose assembly. 


Elevon flutter encountered on actuating 
pitch and yaw system. 


Improper installation of drag chute re- 
taining cone release cable. 


Defective airspeed computer. 


SYSTEM 
STATION 
S/N 

56-73 

56-158 
56-194 
56-243 


56-307 
36-309 


36-441 
36-450 
36-451 
56-470 


56-473 


36-515 
56-542 
56-588 
56-612 


56-653 


56-738 
56-751 


56-806 
56-837 
56-847 
56-848 


55-864 
56-1033 


36-1042 


56-1086 


Fuel System — 


_ DESCRIPTION 


Leaking fuel vent pilot valve. 
Cracked refueling cross over tube. 
Inoperative fuel tank boost pump. 


Improperly wired low level fuel warning 
light. 


Interference between body refuel tuhe 
and landing gear hellcrank. 


Interference between body refuel tube 
and landing gear hellcrank. 


Defective fuel tank prohe. 
Malfunctioning fue! flow equalizer. 
Malfunctioning fuel flow equalizer. 


Metallic contamination in fuel flow level 
warning switch. 


Accessihility of fuel flow equalizer mount. 
ing halts. 


Inoperative fuel boost pump. 
Failed fuel quantity indicator. 
Malfunctioning fuel flow equalizer. 


Lack of fuel shut-off valve position indi- 
cator. 


Failed fue! flow equalizer control pressure 
line (АМІСО flex hose). 


Failed fuel flow equalizer diaphragm. 


Unsatisfactory fuel drain tubing installa- 
tion. 


Failed fuel flow equalizer diaphragm. 
Failure of fuel flow equalizer diaphragm. 
Failure of fuel flow equalizer diaphragm. 


Failure of fuel flow equalizer due to 
disengaged valve components, 


Low level warning switch inoperative. 


Outer surfaces of equalizer pistons 
severely galled on fuel flow equalizer. 


Punctured diaphragm in fuel flow equa- 
lizer. 


Punctured diaphragm in fuel flow equa- 
lizer. 


Radar, Fire Control and Агтатепі 


58-294 
36-285 


armament installations. 


Radar operational range limit. 
Undersized cotter keys in missile and 


SYSTEM 
STATIDN 
S/N 


56-348 
56-403 


56-550 
56-572 
56-576 
96-648 


56-679 
56-700 


56-752 
56-774 
56-783 
56-863 
56-882 
56-893 


56-949 
56-952 


56-970 
56-1018 
56-1031 


56-1058 
56-1061 


36-1087 


CONFIDENTIA 


DESCRIPTION 


56-345 Mounting of МЕС interconnect box 16 un- 


satisfactory. 
Excessive air leak through connector plug. 


Radar interlock switch installation [$ un- 
satisfactory. 


Additional maintenance due to radar inter- 
lock switches. 


Relationship between rage gate control 
and indicator. 


Intermittent connection causing elliptical 
scope image. 


Lack of detent for antenna elevation con- 
frol knob. 


Antenna cable too short. 


Missile doors would not close due to 
malfunctioning timer. 


Radar door lock shaft too large. 

Leaking missile launcher selector valve. 
Bus bar not installed. 

Air leak from vent port of selector valve. 
Air leak from vent port of selector valve. 


Lack of emergency missile daor operating 
system. 


Adjusting clamp on launcher down switch 
severely worn. 


Inboard mounting screws inaccessible on 
missile interconnection box. 


Pin failure in radar tuner assembly. 
Arcing in magnetron sub-assembly. 


Pin holdback on missile launcher severely 
bent. 


Pin holdback nn missile severely bent. 


Launcher in No. 4 position contained 18 
non-standard 8-32 screws. 


Missiles failed to fire because the Мо. 1 
rocket switch failed. 


Radio and Electrical 


56-42 


56-47 


56-111 


Location of АМ-АКС-34 receiver-trans- 
mitter. 


Failed circuit breaker in missile door 
circuit. 


Excessive cord in cockpit thunderstorm 
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SYSTEM 
STATION 
S/N 


Т Ж 


56-250 
56-340 
56-348 
56-351 


56-354 


56-425 
56-544 
56-545 
56-589 
56-598 
56-609 
56-784 


56-859 
56-894 
86-008 


56-943 


56-969 
55-987 
58-1052 


56-1072 


| 56-160 incomplete aircraft exterior identification 
| i markings. 
|| 56-172 Design deficiencies in engine removal 
| stand. 
I 56-195 МА-1 gas turbine compressor adapter in- 
| | compatible with aircraft fitting. 
| 56-219 Lack of ground safety lock for ram air 
1 turbine доог. 
| 56-262 Length of aircraft nose wheel tow bar 
7 unsatisfactory. 
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--- DESCRIPTION _____ 
Defective a-c control panel. | 
Landing gear warning light sensitivity. 
Abraded electrical wires. 

Air leak through connector plug. 


Location of AN-ARC-34 receiver-trans- 
mitter. 


Disconnected vertical coaxial cable from 
jack 10 UHF radio. 


Broken electrical wires. 

Voltmeter out of calibration. 

Scale graduations of a-c voltmeter. 
Defective a-c control panel. 

Defective amplifier in J-2 compass system 
landing lights are inadequate. 


Cockpit landing gear light inoperative due 
to defective pulsitometer. 

No provision for emergency cockpit light- 
ing. 

Cockpit lighting contro! system design 
deficiency. 


Bearing failure caused a-c power system 
failure. 


Electrical fire in connector assembly, : 


cockpit floor. Result of water leakage in 
cockpit. 


Hydraulic low pressure warning light 
flasher relay failure. 


No neoprene cover for 28 V terminal 
strip incorporated in manufacture. 


Oil in exciter commuter causing failure 
of alternators. 


Two alternator failures due to oil leaks 
on exciter commutator. 


Overhaul and Service 


b. 
ЯВ: 


| 


Н 
Pd 
b 
[ 


1 
i 
і 
і 
і 
! 
і 
1 
i 


4! 


SYSTEM 


STATION 
S/N 


НЫ `" 


36-290 
96-298 


56-327 

56-331 

56-393 

56-433 
т 


56-746 
56-912 


Handbooks 
56-81 


96-159 


96-312 


56-324 


56-367 


DESCRIPTION | 


“МАЛ compressor c coupling not ‘Compatible — 
with aircraft fitting. 

Armament bay door ground safety lock 
damaging armament bay door. 


Canopy wedge support safety lock is un- 
satisfactory. 


Waper pump pliers left in engine inlet. 
Flat file left heneath canopy cinchdown 
racket arm. 

Engine compartment work stand design 
deficiency. 

Luhrication equipment not compatible 
with aircraft lubrication fittings. 

Dust and dirt in cabin air. 

Lack of lightweight chain hoist on appa- 
ratus now used to remove and replace 
radar receiver-transmitter. 


T.O. 1F-102A-6, "Inspection of Engine 
Starter Oil Lever." 

Aircraft delivered with obsolete technical 
order compliance records. 

Т.0. 1F-102A-b, "No Inspection Require- 
ment for Engine Pressure Ratio Indicator 
System." 

Т.0. 1F-102A-6, erroneously directs ге- 
тома! of afterburner for periodic inspec- 
tion. 

T.O. 1F-102A-4 does not include engine 
cooling shroud strap attaching nuts. 
1.0. 1۳۰102۸-4 does not include class 
codes for Section lll. 

Т.0. 1345-10-4, "Seat Catapult Тибе 
Elbow" not referenced. 

Т.0. 1۳۰102۸-4, "Engine Ground Run Pro- 
cedures” not adequate. 

T.O. 1F-102A-6, no inspection require- 
ments on control column mechanism 
beneath cockpit floor. 


1.0. 1Ғ-102А-518, "Replacement of Main 
Landing Gear Struts." 


Т.0. 1F-102-547, inspection procedures 
for АМІСА flexible hose assemblies not 
adequate. 


1.0. 1F-102-527, “Reactivate Sideslip 


Feedback and Deactivate Pilot Assist.” 


T.O. 1Ғ-102:2-4, typrographical error in 
шин 34. 
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SYSTEM 

STATION 

S/N _ f DESCRIPTION _ _ ._ 

56-812 - то 1102: 554, "Inspection and Replace.’ 1 
ment of Rudder Control Cylinder and - 
Valve." 

56-870 Miscalculation of inspection stated in | 
Work Card 1F-102A-6-PE. 


56-900 Т.О. 1F-102A-7, "Installation of the Rudder ` 
Trim Actuator” does not indicate a neces- | 
sary precaution. : 

56-934 ۲.0. 1F-102A-2-4, "Installation of the ОП. 
Cooler inlet Duct Assembly” inadequate. | 

56-1003 Т.0. 1Е-1024-2-4 makes no provision for |. 
use of anti-personnel screens during en- - 
gine run-ups. | 

56-1009 Т.0. 1F-102A, Section Ш, "Engine Failure : e 
During Flight". Air Start procedure does . 
not instruct the pilot to energize the ) 
emergency a-c generator after flame-out. `: 

56-1032 1.0. 1F-102A-4 fails to disclose any refer- : · 
ence listing of the fuel flow equalizer... | 

56-1037 Т.0.1Ғ-102А-2-12 check-out procedure not | 
complete for checking rigging of launch- : : 
ers. 

56-1124 Т.0. 1F-102A-2-568 fails to include а spe- ›. 
cific part number. ie 

56-1144 || T.O. 1F-102A-2-4 contains inadequate in- | 
structions for removal, installation, and | 3 
servicing of pneumatic starter. | 

56-1233 Т.0. ÍF-102A-2-4 contains insufficient in- | 
formation on torque values for afterburner : I 
mating flange holts. l 
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STOCK NUMBER | 


 1ABH-C7932 


1ABH-C8372 
ТАВН-08422 
1 0 
15 
174 
173 
1ABH-10006-5 
1ABH-12882 
1АВН-22053 
18 
19 
1ABH-4105-5 
1ABH-601000 
112 
11741 
71 
5 
7-1 
1ABH-8-17501-1 
1ABH-8-17052-1 
1ABH-8-17619-1 
1ABH-8-17619-72 
1ABH-8-22030 
1ABH-8-22033-9 
1ABH-8-22050-7 
151 
1۸81-54 
1ABH-8-22057 
ТАВН-8-22642 
1ABH-8-22652-11 
1-73 
16 
17 
1ABH-8-22905-19 
148H-8-22914 
1ABH-8-27013-7 
1АВН-8-27401-17 
15 
1АВН-8-2740]-47 
1ABH-8-27416 
1ABH-8-27807 
1818 
18177 
181471 
1814 01 


_ NOMENCLATURE 


Нозе Assemhly 

Нозе Assembly 

Нозе Assembly 
asket 

line Assembly 

Washer 

Duct Assemhly 

Duct Assembly 

Valve 

Mount Assembly 

Cover Assembly 

Cover Assemhly 

Line 

Hose Assembly 

Tube 

Control 

Seal 

Duct 

Valve 

Fitting 

Fitting 

Door 

Fairing Assembly 

Bushing 

Bolt 

Ring 

Bolt 

Washer 

Barrel 

Barrel 

Eye 

Eye 

Valve 

Cable 

Cable 

Fitting 

Trunnion 

Тиђе 

Tube Assembly 

Tube Assembly 

Screen Assembly 

Nipple 

Cap 

Duct Assembly 

Seal 

Amplifier 


QUANTITY 


ہے № — «д eb — mé СТ) NI МО КО > М‏ 3 م а А А‏ جب — РАЗ МЭ МО Мэ МЭ — c а‏ مہ یم 4 ل یح — — مہ M)‏ کے — مہ یم — م КО A‏ مہ 


r 


02H1 


шу STOCK NUMBER и 
— lABH-43108 —— 


1ABH-8-44104 
1ABH-8-44108 
1ABH-8-44115 
1811.5 
1ABH-8-44436 
18148 
16 
1ABH-8-44456-9 
1АВН-8-44488 
1ABH-8-45359 
1ABH-8-45935-21 
19 
17 
1 98 
11 
14 
18 
168 
1ABH-8-56612-3 
1ABH-8-64263-1 
1ABH-8-64493 
1ABH-8-65252 
1ABH-8-65252-9 
14 
1۸81-49 
1:1 
11 
165 
177 
17 
19 
1АВН-8-71825-7 
1749 
11 
1677 
51 
13-1 
180 
17 
1849 
186 
1451 
14 
171 
10 
1743 
1451 
0245-1577872 
0245-183668 
0245-185246 
0245-185248 
0245-186948 
0245-190399-9 
0245-193920 
0245-194302 


0245-195711 


Tube 

Bell Crank 
Guide 
Spring 
Guide 
Release 


Cable 


Spring Assembly ےس‎ 


Bell Crank 
Fitting 

Frame Assembly 
Door Assembly 
Knob 
Connector 
Bolt 

Ва! 

Spring 

Insert 

Insert 

Seal 

Handle Assembly 
Seal Assembly 
Fitting 

Fitting 

Seal 

Seal 

Bushing 

Seal 

Seal 

Support 

Seal 

Blanket 
Blanket 

Duct Assembly 
Manifold 

Cap Assembly 
Elbow 


Curtain Assembly 
Shield Assembly 


NOMENCLATURE _ — 


———————————— rr 


QUANTITY , 
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— 
со 
ж. 
ا‎ 


Blanket 

Tab Washer _. 

Seal-Finewell 
Seal 14 
Seal 14 
Gasket 15 
Fuel Control 1 
Tab Washer p4 
Filter, Afterburner 

Igniter Valve 2 
Tab Washer. ци 330 
Seal 2 
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STOCK NUMBER 
Г 0241 0245196448 


0245-199062 
0245-199063 
0245-199055 
0245-139398-3 
0245-199786 
0245-202199 
0245-203189 
0245-206047 
0245-207011 
0245-209375 
0245.210301 
0245-213547 
0245-215776 
0245-215778 
0245.216042 
0245-218406 
0245-220037 
0245-220038 
0245-220532 
0245-224466 
0245-228118 
0245-229100 
0245-229379 
0245-230517 
0245-235201 
0245-237376 
0245-237377 
0245-237378 
0245-237379 
0245-242707 
0245-246040 


0245-251-976 
0245-251976D 
0245-25550 


0245-256328 
0245-256943 
0245-259444 
0245-260826 
0245-261936 
0245-271977-3 


0245-271977-15 


0245-275620 
0245-219499 


0245-279499-Т 


0245-42342 
0245-589144-7 


NOMENCLATURE 


Seal, Front Accessory 


Case 

Seal, "0" Ring 
"p Ring 

“0” Ring 

Fuel Control 
Seal, "0" Ring 
Gasket 

Nut 

Tab Washer 
Clip 

Seal 

Packing 


Tube 

Scréen Assembly 
Seal 

Gasket 

Gasket 

Pump Assembly (ОП) 
Bolt 


Clip 

Cooler 

Bolt 

ОН Pressure Relief Уаме 
Blade 156 Stage Turbine 
Chamber Weldments 
Chamber Weldments 
Chamber Weldments 
Chamber Weldments 
Nozzle Weldments 
Afterburner Eyelid 
Segments 

Igniter Valve 

Bolt 

Control Assembly 

Comp. Bleed 

Screw 

Rivet Ist Stage Turbine 
Tuhe 

Control 

Nozzle Segment Afterburner 
Seal 

Seal 


Fairing Welding Afterburner 


Afterburner Igniter Valve 
Valve Assembly 

Seal 

Tah Washer 


QUANTITY 


Bo 


~ мэ 


~ 2 
та СО КО со = СЭ СЭ جن‎ G3 مہ ىہ‎ ма جح جح © = — ہے‎ 


0245-589146-57 Seal 
0245-754-149-8827 Seal 
0245-754-749-9855 Seal 
1245-6-1253 Gasket 
4103-148320M-STA Brake Assembly 
4111-3-667М1 Wheel 
4138-13140-1 Valve 
4200-А-12А Generator 
4200-4128 Generator 
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CLASS ._ STOCK NUMBER . || | NOMENCLATURE QUANTITY — 
036 4200-954-749-985 Oil Filter — “0” Ring 1 ۱ 
420-224-54610 Detector _ ы ш $5 я. 
4211-B5325-24 Light 1 T 
4221-B5325 Lamp 3 B. 
4246-A3549-29 Panel 4 z 
4246-A359129-2 Panel 101 
4246-A35A9130-3 Panel Assembly 1 ': 
4246-A40A1713 Regulator 1 
4246-A40A1735 Panel 3 
4246-A40A1735-2 Panel 1 
4246-A40A1750 Regulator 4. 
4246-А40А2070 Ва$е 1: 
4246-A50J206 Generator Tox 
4246-A501207 Generator 1! з; 
4248-T-173A Flasher 4 5 
4248-T-196A Flasher | | 
| 4248-Т-198А Назћег 3 Ї 
| 4248-24530148 Box Control E г. 
| 4248-24530148 Ді ыы ава ا‎ E 
4248-430148 Вох | 
9446-383Т100 Actuator 8 | 
9446-5310100 Actuator 1 | 
9446-5370100-401 Actuator | = 
9446-33TD100-451 Actuator 2 | 
03-0 4305-317816 Seal 2 ^ 
03-F 4502-Т.0.13А1-1-508 Kit 7 
4502-5283687-1 Ноѕе ZO 0 
4502-53120940-2 Bill. o0. _ 1 
4502-54H19604 Beit 1 
4504-103080-1 Vave 1. 
4519-59ҒН103 Nit асы a ü. 38 
4519-10006-3 Duct Assembly = Í | 
4519-10095 Tube Assemhly 2 | 
4577-12501-3 Refrigerator (Package) 4 
4577-12502-5 Turbine 2 
4577-12520-3 Duct Assembly 1 
4577-12523-2 Gasket 1 
4511-12528-3 Sensor 8 
03-G 4600-10797 Cylinder 1 
4600-20500 Cylinder 1 
4606-А17394-3 Damper 2 
4626-5381 00-502 Strut Assembly 2 
4626-60012 Cylinder 2 
4646-13014006 Cylinder 2 
4646-6001 0-3 Damper 1 | 
“03-1 4800-2816.75 Nose Assembly 1: 
4800-251976D Afterburner Igniter Valve 4 i 
4801-50808 Мајуе 2 ч 
4804-AN6235-1A Element. == ٤۶59 1" 
4805-105242-300-1 Valve 1 и 
4805-4405-759-S Clamp Л 
4806-10640 Valve 4 | 
4829-МС 1613 Valve 1. 
4831-1356-512463 Accumulator d 22 
4834-2151-1 Regulator a 
4831-64-1049-3 Pump. A || 
4839-59330 ӨЗГЕГЕ 1 15-22 22041 << 
4839-Т/114800- Regulater ~ ~ n ~ : 1 


4841-44606581 Ритр Assembly | 


| 


CONFIDENTIAL 
"ow 


CONFIDENTIAL 


ий: = T STOCK NUMBER NOMENCLATURE 
03-1 4841 Гоа 441345 4 “Pump. | 6 | 
| 472 Pump Assembly 1 
4846-147-26001 Valve 1 
| 4846-247-26001 Valve 1 
4846-IN24-4 Control 1 
4846-10095 Тиће Assembly 1 I 
4846-12810 Valve 1 | 
4846-459 Ring 20 | 
4846-4574 Screw 20 | 
4849-5152 Valve 1 | 
4851-36584-1 Filter 1 | 
4853-2-127-001 Valve 2 | 
4853-440082 Reservoir 4 | 
4853-A40172 Regulator 6 | 
4853-A50099 Regulator b | 
4860-AV1B1122 Valve 1 | 
4868-15552-4 Coupling 1 | 
4868-15554-12 Coupling __ 1 
I 4876-M634810 Transmission 1 
4876-634810A Gear Assembly 2 | 
4876-534828 Drive Assembly 2 
4876-634838 Cover 1 | 
i 4876-657140 Gear Assembly 3 | 
| 4879.55625-NL Valve 2 | 
4880-9-6541 Valve 1 | 
4890-940472 Valve 2 | 
| | 4890-870447 ٤ 2 ! 
| | 033 — 493959330 Starter 1 | | 
| 03-K — 5044-4 Tube Assembly 6 | | 
| 5542-2889-БА-А1 Repulator 5 | | 
5559.870337 Cylinder Assembly 2 
| 05-А 6234-7204-1A4Al Indicator 1 
6240-664543 Transmitter 2 | 
| 6242-664543 Transmitter 1 | 
| 6258-673447 Gyro 2, | 
| 05-0 6001-30400 Detector 1 | 
6001-804542 Transducer 2 
| 60031-17-1 Тиће 2 
| 6003-АМ5816 Тибе 1 
| 6003-AN5816-2 Tie _ — | 
| 6025-1846X-4-03 Altimeter 1 | 
| 6025-1952-4-03 Indicator 2 
| | 8025-2206Х4-03 Altimeter 1 
8034-1440-55C-1 Indicator 3 
| 6034-1440-55D-C55-1 Indicator 3 | 
1 6034-1636-668-1 Indicator 1 | 
6034-3419-5A-Al Accelerometer 1 
6034-3911-10-A1-1 Indicator 5 
6053-A1050 Indicator 5 | 
6062-105914-01 Control 1 | 
| 05:0 6125-1985-4-04 Indicator 1 
| 6136-31960 баре 1 
| 05-F 2206-1706C1 Actuator 4 | 
| 22 72 Actuator 6 | 
| 2206-17080 Actuator 2 | | 
| 7222-7-1 Amplifier 2 | 
| 2232-FG55D1 Amplifier 1 | 
|| 2232-6613А-19 буго 4 I 
| 2232661821 0 Gyro ИНЕ X 
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05-6 


05-Н 
07 


08-В 
08-0 


08-Е 


| 0B 
| 086 


08-G 
| 
11-8 
| 
| 
| 
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23226 
2232-)67044439 
2232-06298-1 
2240-653822 
2 1-10 
2-47 
2346-1337243 
2351-4 
23 1-3 
2357-382022-001 
2351-383011-A191 
0501-SP103-57 
4300-026500 
4300-402450 
4300-780250 
4300-899902 
8800-РРМ6397 
8800-429220 
8880-055000-5155 
8880-058000-5151 
8880-304000-2855 
8880-739000-5975 
880-984542-3 
8850-100915 
8850-184500-255 
8850-337600-54 
8850-621280 
8850-874690 
8850-984542-3 
8860-404000-21 
8860-898005-225 
8870-112000-758 
8870-136000-455 
8870-136000-535 
8870-144000-525 
8870-184500-255 
8870-184500-325 
3870-60054-1012 
9870-728000-255 
8870-852000-775 
8870-87000-6155 
8870-936000-555 


5200-00450 (Convair) 


5200-008956-47 
9200-008856-88 
5200-008957-55 
5200-011483-5 
5200-011583-1 
5200-011583-5 


— CASS STOCK NUMBER га-д 


5200-108801 (Міс. No.) 


5200-203251-5 
5200.203252 
5200-215988 
5200-22135 
5200.221352-3 
5200-221353-3 
5200-221380 
5200-221383-3 
5200-2213835 


— 


Gyro 
Gyro 
Amplifier 
Amplifier 
Gage 
indicator 
Voltmeter 
Transmitter 
Transmitter 
Amplifier 
Indicator 
Positioner 
Cement 
Paint 
Primer 
Thinner 
Jar Battery 
Tape 
Clip 
Clip 
Connector 
Terminal 
Transformer 
Clamp 
Fuse 
Connector 
Connector Receptical 
Jack 
Transformer 
Cahle 
Wire 
Fuse 
Fuse 
Fuse 
Fuse 
Fuse 
Fuse 
Brush Holders 
Lamp 
Lamp 
Insulator, Stand Off 
Lamp 
Intervalometer 
Amp. Elec., Control 
Control Transmitter 
Servo Roll 
Antenna 
Antenna 
Antenna 
Angle of Attack Positioner 
Comp., Air Mavigation 
Comp., Alt., Diff. 
Control Assembly 
Controller 
Control Computer 
Missile Launcher 
Control, Roll-Pitch 
Control, Roll-Pitch 
_ Control, Roll-Pitch 


— 
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350 Ft. 
1500 Ft. 
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CLASS || STOCK NUMBER ______ 
5900. 22225214 — 


.. NOMENCLATURE — — — QUANTITY 
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. 335009800022 _ 


5200-222253-252 
5200-275645 
5200-374426 
5200-378027-5 
5200-395010 
5200-401862 (Mfg. No.) 
5200-403080-110 
5200-403621 
5200-408044 (Mfg. Мо.) 
5200-408584 (Mfg. No.) 
5200-409922 
5200-409923 
5200-411150 (Mfg. No.) 
5200-412843 (Mfg. No.) 
5200-415664 (Mfg. No.) 
5200-423128-110 
5200-423187-120 
5200-42922 
5200-435-27-2001 


5200-463002-100 (Mfg. No.) 


5200-463054-113 | 
5200-463017-110 (Mfg. №.) 
5200-464590 
5200-465676 
5200-47068 
5200-628630-52 
5200-632705 
5200.632779-5 
5200-633465 
*5200-650419-5 (Mfg. №.) 
*5200-650375 (Mfg. Мо.) 
25200-650-378 (Mfg. No.) 
5200-650419-6 (Мір. Мо.) 
5200-050-419-7 (Mfg. No.) 
5200-650419-8 (Mfg. No.) 
5200-650419-9 (Mfg. No.) 
5200-850442 (Mfg. No.) 
5200-731760 
5200-804542 (Mfg. No.) 
5200-867723 
5200-888375 
5200-923853 
5200-924300 
5200-940504-1 (Mfg. No.) 
5200-96092-16 
1600-011270020 
1500-013424080 
3330-057253084 
3330-057253245 
3340-062450-340 
3340-603905220 
3340-650272-3 (Mfg. No.) 
3340-98454 (Mfg. No.) 
3340-984542-3 (Mfg. No.) 
3340-987520-1 (Mfg. No.) 
3350-057251554 
3350-057253245 


Directional Coupler 1 


Directional Coupler 
Control 

Flight Command Indicator 
Box Assembly 
Launcher Rail 

Book #5 

Flight Control Indicator 
Switch Assembly, Limit 
Terminal Board 

Glass Observation 
Clamshell Assembly 
Clamshell Assembly 
Controller 

Harness, Elec. 
Amplifier 

Comp. Air Navigation 
Mixer, Frequency 
Transducer 

Control, Roil-Pitch 
Brush 

Launcher, Rocket Airborne 
Resolver 

Міхег Frequency 

PFN Wapnetron 
Metwork Pulse Forming 
Receiver Transmitter 
Voltage Regulator 
Voltage Regulator 
Relay, Assy, Armt. Cont. 
Positioner, Mach 
Switch 

Valve Іѕаһагіс 

Servo, True Air Speed 
Actuator, Rotary 
Positioner, Angle of Attack 
Positioner, Jump Angle 
Waveguide Flexible 
Control, Antenna, Scan 
Arm, Relative Wind 
Synchronizer, Electronic 
Synchronizer, Aux. 
Test Set Camp. 

Gyro, Rate 

Motor 

Grip, Fit Control 
Control Radio 

Receiver 

Capacitor 

Capacitor, Fixed 

Coil 

Transformer 
Transformer 
Transformer 
Transformer 
Transformer 

Capacitor 

Resistor, Fixed 


хоо Resistor, Fixed — 
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CLASS _ STOCK NUMBER 7 NOMENCLATURE = - ..... QUANTITY __ 

16-0 3350-098000-513 Resistor, Fixed —  . | 1] 2) 
3350-098000-2271 Resistor 1 5 
330-1 Resistor, Fixed 3 :: 
3350-098000-5451 Resistor, Fixed 1 1 
3350-128000-2215 Resistor 1 2 
3350-128000-3515 Resistor 3 u 
3350-128000-3575 Resistor 6 : 
3350-128000-7115 Resistor 2 i 
3350-146000-1857 Resistor 8 | 
3350-230100-211 Resistor' 1 E 
3350-460500-6 (Mfg. Мо.) | Resistor 1 | 
3350-793000-4651 Resistor 3 
3350-840010-1311 Resistor 1 | 
3350-954007-1 (Mfg. №.) Resistor 1 ! 
3350-960902-16 (Mfg. Мо.) Resistor 1 Z 

16-R 3360-А6-22 Switch Assembly | : 
3360-F7890 Switch . | H 
3360-Н-6-21 Switch tou 
3360-H-6-22 Switch 1 | 
3360-Н-6-24 Switch 1 і 
3360-Н-6-27 Switch 1 | 
3360-56 1242 Switch 1 А 
3350-0705000519 Circuit 2 = 
3360-073414180 Switch 1 
3360-074032030 Switch 1 | 
3360-10821-А Switch 1 | 
3360-1107549-7 Switch 2 + 
3360-18420-1 Switch 1 
3360-25423409 Thermostat 2 
3360-33500-1 Switch 1 
3360-4151-12B39 Switch 1 5 
3360-41 7A8DBL-94 Switch 1 % 
3360-575-112 Switch Assembly 1 | 

16-R 3360-650-4171 Switch 2, ” 
3360-650419-7 (Mfg. No.) Actuator, Rotary 2 | 
3360-96092-16 (Mfg. Мо.) | R-2 Hand Control 1 
3360-973503-36 (Mfg. No.) Switch 1 
3360-973514 (Mfg. No.) Retary Switch 1 
3360-974000-2 (Mfg. Мо.) Switch 2 

16-5 3370-212000-2315 Crystal 14 
3370-212000-2317 Crystal 1 
3370-259000-6135. Electron Tube 1 | 
3370-262000-6 Tube 1 Т 
33-75 Vacuum Tube 5 | 
3370-265000-5814 Tube "ES 
3370-265000-5815 Electron Tube 3. 
3370-265000-5816 Electron Tube 2 Í 
3370-265000-5860 Vacuum Tube 1 ú 
3370-274000-2245 Tube و‎ uw 
3370-45 Тиђе 8 
3370-298000-6475 Electron Tube 12 
3370-299000-5685 Tube 1 
3310-316000-655 Tube 1 ig 
3370-316000-1155 Vacuum Tube 5 | 
3370-316000-1367 Vacuum Tube 2 3: 
3370-316000-5677 Resistor 5 | 
3370-316000-5717 Vacuum Тиђе 4 d 
3370-316000-5825 Electron Tube м 3 


2127 


Vacuum. Tuhe === 
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STOCK NUMBER NOMENCLATURE | | а 


3370-316000-6655 Tube 
3370-331000-1523 Electron Тибе 
3370-331000-6175 Electron Tube 
3370-421500-6249 Electron Tube 
3370-436000-7125 Тире 
3370-4480000-5135 Тиђе 
3370-451000-6145 Tube 
3370-6873000-3222 Crystal 
3370-689000-1331 Crystal 
3370-87000-6155 

3370-90292-1 (Mfg. Мо.) Tube 
3370-903158 (Mfg. No.) Tube 
3370-90386-3 (Mfg. No.) Tube 
3370-92006-2 (Mfg. No.) Cathode Ray Tuhe 


3370-928006-1 
3370-928006-2 
3370-928008-1 


Electron Тиђе 
Electron Tube 
Vácuum Tube 


ф جح‎ Фа جب‎ Ко — — نے‎ сл ог СӘ جح‎ Сә М (а) م ہہ‎ 


3370-949102 (Mfg. No.) Crystal 
3370-949102-14 (Mfg. No.) Crystal 
3370-949102-17 (Mfg. Ко) Crystal. _ __ 
3370-949107-7 (Mfg. No.) — Crystal 
3370-849114-1 Vacuum Tube 


— 


& МЭ Ка — М СУ ہے جح بے یح‎ — — м Б» C — س جح‎ м 


3380-CPL2SL2 Relay 
3380-МАХ-4004 Relay 
3380-RY4168 Relay 
3380-T-2025 Relay 
3380-415661 (Mfg. No.) Relay 
3380-511120-3995 Relay 
3380-512325-4353 Relay 


3380-5770С-513 Ве!зу 
3380-575225-2385 Кејау Assembly 
3380-8300-300 Relay 
3380-950012-2 (Mfg. No.) | Relay 
3380-950021-1 (Mfg. №.) | Relay Assembly 
3380-951600-10 (Mfg. No.) Switch 
3380-974000-4 (Mfg. No.) Switch 
8200-5Е0893 Adapter . EM 
2010-B4135-1 Bridles Assembly 
2010-04121 Streamer Assembly 
2010-08017 Drag Chute 
2010-D2016 Riser Assembly 
2010-Е2137 Drag Chute 
2010-E8016 Bag 
5800-185000 Wire 
6800.238200 Wire 
6800.29600 Wire 
6800-388000 Wire 
6800-785000 Wire 
6800-786000 Wire 
5800-787000 Wire 
6800-797000 Wire 
6800-906569 Wire . 
8500-283000 Cartridge 
6700-Р01-4255-1560 Clamp Assembly 
6700-015519 Coupling. 
6700-119900 Screw 
6700-17189-200С Gasket 
6700-191613 Coupling 


L... B700-194381-734- Clamp — 


— —— 
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STOCK NUMBER 


— A 


28 8100-194380 — 


| 
| 6700-197000 
| 6700-256942 
1 6700-256943 

| 6700-256944 
| 6700-264550 

| 6700-613925-319 
| 6700-625606-628 
1 670-4 
| 6700-634375-43216 
| 6700-634375-5612 
| 6700-6362273-27 

| 6700-636385-324 

| 6700-636385-5614 

| 6-7 
6 3ھ‎ 
| 6700-636385-55914 
ч 6700-667695 

| 6700-667950 
| 6700-673350 
| 6700-708150 
6700-708550 

6700-708560 

| 6700-785542-24 

| 6700-840647 
| 6700-840858 
| sn 6ZAA-624000 
| Federal 2620-269-7635 
T 2620-269-7651 
| 3110-14204316 
| 4720-76938 

| 4120-C7761 
| 4120-98045 
| 4760-R3806-167-12.5 
| 6135.120-1020 
| 6220-025-7722A 
| 9150-223-4003 
9150-223-4134 
9150-252-6383 
9150-257-5361-3 
9150-261.8298 
9150-263-3490 


NOMENCLATURE QUANTITY 
~ Clamp Assembly 1 | 

Paper 1 | 

Rivet 85 | 

Rivet 113 | 

Rivet 73 | 

Gasket 12 | 

Screw 25 | 

Screw 10 | 

Screw 10 

Screw 1 | 

Screw 1 

Screw 6 

Screw 16 

Screw 10 | 

Screw 50 | 

а до co 1 203-348 | 

Screw 155 

Screw 4 

Screw 14 

Screw 3 i 

Screw 10 | 

Screw 14 

Screw 24 

Screw 100 | 

Coupling 4 | 

Coupling 24 | 

Ритр 1 | 

Casing 13 

Casing 6 

Bearing 1 

Hose Assembly 8 | 

Hose Assemhly 1 

Hose Assembly 1 

Нозе Assembly 3 

Battery 91 

Light Assembly 2 

Grease 1 Ib. 

Hydraulic Oil 14 Gals. 

Hydraulic 01 6 Gals. 

Grease 2 Ibs. 

Grease 3 185. 

Hydraulic Dil 1 Qt. | 
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The Е-102А has по stability and control deñciencies 
which seriously affect its all-weather intercept capability 
as long as the stability augmentors are operating. The 
aircraft сап be flown safely without stability augmenta- 
tion, but its ability to successfully accomplish an intercept 
mission under these conditions is questionable. 
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Phase ГУ stability and control flight tests were 
conducted оп Е-102А USAE S/N 53-1796 to obtain 
data for the Pilot's Handbook of Operating Instruc- 
tions and to determine compliance with the flying 
requirements of Military Specification MIL-F-8785 
(ASG). 


The tests were performed at the Air Force Flight 
Test Center, Edwards Air Force Base, between 19 
April and 14 September 1956. The program consisted 
of 41 flights, requiring 38 hours and 55 minutes. 

The F-102A is a single-place, high altitude, all 
weather interceptor powered by a J57-P-23 jet engine 
rated at 16,000 pounds static thrust with afterburning. 

The airplane is equipped with yaw and pitch 
dampers, a turn coordinator, and a sideslip feedback. 
The sideslip feedback is provided only on the "small 
tail" airplanes until such time as they are retrofitted 
with a vertical tail of 40 percent larger area. (The 
first 62 production aircraft will initially have the 
small tail.) On the test aircraft provision was made 
to control the yaw and pitch dampers, turn coordi- 
nator, and sideslip feedback individually. On the 
standard aircraft one switch would control all these 
functions. 

The dual head "yoke" stick, with radar control 
in the left grip, was installed during the tests. 


The control system employs two separate irrever- 
sible hydraulic systems with a bungee system to pro- 
vide feel. In addition to the bungee system there is а 
"q" (dynamic pressure) sensing device in the direc- 
tional and longitudinal systems to vary control force 
with airspeed, and an automatic trim servo in the 
longitudinal system to compensate for unstable stick 
force in the transonic region. Control is provided by 
elevons located on the trailing edge of the wing and 
by a conventional rudder. 

The airplane is characterized by a thin, 60 de- 
gree delta wing and half delta vertical tail, a sharp 
"V" shaped canopy, waisted fuselage, two air intake 
ducts on the sides of the fuselage, and a fully enclosed 
armament bay. The main gear retracts inboard into 
the wing and fuselage, and the nose gear retracts 
forward into the nose section of the fuselage. А 
clamshell type speed brake is installed above the tail 
cone. The speed brakes also act as doors for the drag 
chute compartment. 


cockpit evaluation 


Entrance to the cockpit is made by climbing a 
ladder attached to the left engine duct. It is difficult 
to climb the ladder when wearing full flight equip- 
ment, since it hangs past the vertical. The ladder 
should be modified so that the pilot moves forward 
toward the airplane as he climbs up. Emergency 
ground exit can be made by hanging from the engine 
duct and dropping to the ground. 

The canopy hold-open rod consists of a tubular 
metal bar attached to the canopy, which rests on a 
receptacle inside the canopy sill. The rod is unsatis- 
factory for taxi operation, since winds above 30 knots 
will cause the canopy to fly up with possible damage 
to the airplane, and vibration from taxi operation 
may cause the hold-open rod to slip, allowing the 
canopy to close with possible injury to the pilot. 
Since taxi operation with the canopy closed in hot 
weather causes excessive pilot discomfort, a means 
should be provided to positively lock the canopy in 
any position. 

The “Т” on the canopy locking handle is oriented 
vertically. The pilot rubs his knuckles against the 
side: of the cockpit when moving the handle, and the 
handle partially obstructs view of the first three or 
four warning lights on the warning light panel when 
it is in the forward position. Both of these discrep- 
ancies can be eliminated by orienting the "T" 
horizontally. 

When the canopy is almost shut, high pressure 
air is relieved from the counter balance cylinder to 
permit the locking claws to be engaged easily. On 


sevetal occasions the air was not released, and two 
or three attempts and up to 10 minutes were required 
to get the canopy closed. Aside from anoyance and 
pilot effort involved, scramble take-off procedures 
cannot tolerate the time lost in this simple operation. 
Canopy cinch down must be made more reliable. 

The control handles for the drag chute, emerg- 
ency gear extension, and canopy locking should be 
identified by placarding directly on the handles. 

The rudder trim switch, located on the instru- 
ment panel pedestal behind the control stick, is diffi- 
cult to locate and operate. Since the rudder trim is 
used frequently, the switch should be made more 
accessible by moving it to the left console as near the 
throttle quadrant as possible. 

Labeling of the yaw and pitch damper switch is 
ambiguous. It is called a "FLIGHT MODE" switch 
and its two positions are labeled "DIRECT MAN- 
UAL" and "MANUAL." The switch should be 
labeled "STABILITY AUGMENTORS" and the two 
positions labeled "ON" and "OFF." 

The anti-ice switch is three position: "AUTO- 
MATIC" in the up position, "OFF" at center, and 
"MANUAL" in the down position. When the switch 
is moved from "AUTOMATIC" to “OFF,” the pilot 
can easily overshoot to the “MANUAL” position and 
deplete his anti-ice fluid reservoir. The switch should 
be replaced by one similar to the cabin pressure 
switch in this aircraft, which would eliminate the 
possibility of inadvertently moving the switch to the 
“MANUAL” position. 
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Five rheostat switches are presently used to con- 
trol cockpit lighting: 1. flight instrument group edge 
lighting and standby compass; 2. instrument panel 
(other than flight instruments) edge lighting; 3. con- 
sole edge lighting; 4. instrument panel floodlighting; 
and 5. console floodlighting. The number of controls 
should be reduced to three to simplify the problems 
of control identification and operation. One control 
should be provided for all 115 volt AC edge lighting, 
one control for floodlighting, and the third for the 
instrument flight group lighting (28 volt DC). 

The МА-4 lap belt cannot be pulled tight enough 
to hold a small pilot securely. А seat belt which can 
be adjusted to fit all pilots is considered mandatory 
from a safety standpoint. 


The oxygen hose provided as part of the ship's 
system is not long enough for proper use with the 
MC-1 or MC-3 altitude suit. The length of the oxygen 
hose should be increased at least 4 but not more than 
6 inches. It is believed that a hose longer than 36 
inches (6 inches longer than that presently installed) 
may interfere with operation of cockpit controls. 


The present fuel quantity indication allows a 
check of total fuel on board and fuel remaining in 
the No. 3 tank in each wing, but does not permit a 
check of the total fuel remaining in each wing. In 
the case of asymmetric fuel flow such as with a flow 
divider failure, it is mandatory for the pilot to be 
able to monitor the total fuel remaining in each wing. 
The system should be modified to allow the pilot to 
read both the total fuel and the quantity in each 
wing. 

There is no immediate and positive means by 
which the pilot can determine if the fuel shut-off 
valves have operated properly in accordance with 
the position of the fuel shut-off valve selector control. 
Small indicator lights should be installed on the fuel 
selector panel to show open positions of the shut-off 
valves. 

The windshield anti-reflection curtain sags, 
stretches, and it is easily torn, resulting in interfer- 
ence with the pilot's vision. It should be replaced 
with a durable fixed divider. 


The high pressure pneumatic system incorporates 
a priority valve to provide a reserve of 1500 psi air 
pressure for emergency gear extension, ram air tur- 
bine displacement, drag chute operation, and wheel 
brakes. À cockpit warning light indicates that the 
entire system has depleted to 1500 psi, but does not 
show the priority system air pressure. If the air pres- 


sure in this system were low the pilot could make a 
landing unaware of an emergency that would leave 
him without one or both wheel brakes, and without 
a drag chute. À priority system pressure gage should 
be provided in the cockpit to give the pilot an indi- 
cation of priority system pressure. 


The landing gear warning light, located in the 
landing gear control handle, is difficult to see and 
should be replaced with a red light located on the 
instrument panel. In the present installation, the light 
comes on when the gear is not down and locked at 
altitudes below 10,000 feet and at airspeeds below 
275-300 knots IAS. When flying adverse weather 
holding patterns, the light is on during the prepara- 
tory phases to landing. Besides being annoying to the 
pilot, the early actuation of the light reduces its value 
as a warning device. Sensing should be changed so 
that the light is actuated at 200 knots IAS and below. 


The emergency landing gear extension control 
must usually be held in the aft (extend) position. 
Аз a consequence, the pilot's left hand cannot be used 
for operation of the power lever. If the emergency 
landing gear control slips forward it could result in 
partial retraction of the landing gear or possible rup- 
ture of the secondary hydraulic system, depending 
on the normal gear control handle position. Action 
should be taken to insure that all F-102 aircraft are 
provided with a positive catch to hold the emergency 
landing gear control in the aft position after operation 
by the pilot. 

Unintentional jettisoning of the drag chute has 
occurred because of lack of a sufficiently positive de- 
tent or catch to hold the drag chute control handle 
in the “DEPLOY” position. The drag chute control 
handle mechanism should be modified to insure posi- 
tive engagement and retention in the aft position. 


Arrangement of the instrument panel is consid- 
ered satisfactory and the layout appears optimized 
for the limited space available. There are several 
instrument deficiencies which should be corrected, 
however. 


The turn and slip indicator gives erroneous indi- 
cation when the aircraft is being rotated in a roll 
maneuver, or when rolling into or out of a turn. The 
indications are often opposite to the direction of the 
turn being initiated. The indications are correct only 
after a steady state turn has been established and is 
being maintained. The installation should be changed 
so that the instrument is oriented along the flight 


path axis of the aircraft rather than being placed so 
that its face is parallel to the instrument panel. 


А ріаїпіу visible accelerometer should be in- 
stalled in all F-102 aircraft. 


The primary heading reference of the F-102A 
15 a system composed of a J-2 gyro magnetic compass 
and the radio magnetic indicator. Indications are 
extremely poor because of error at the beginning, 
throughout, and upon completion of the turn. Errors 
as large as 20 degrees have been noted and ‘it is 
always difficult to arrive at an exact heading. 


The present altimeter has been misread by as 
much as 10,000 feet during high performance de- 
scents. This should be alleviated by installing an 
altimeter which provides a "barber pole" indication 
of aircraft altitude below 15,000 feet. 


The present selsyn indicator must be read to 
determine afterburner nozzle position, since the posi- 
tion indications look alike. The indicator could be 
used more rapidly if the “ОРЕМ” indication were 
black letters on а white background, and “CLOSE” 
were white letters on a black background. 


The K4B-MM-2 remote attitude indicator has 
an "OFF" flag which indicates complete AC or DC 
power failure. Electrical failures in pitch or roll 
components will give erroneous readings on the in- 
strument but no warning is provided. The attitude 
indicating system should be modified so that loss of 
either roll pitch signals will cause the "OFF" flag 
to appear. 


taxiing and ground handling 


The taxiing and ground handling characteristics 
of the F-102A are generally satisfactory. Visibility to 
the front and sides is satisfactory, but the area aft of 
the wing tips cannot be seen due to the canopy de- 
sign. Idle or near idle power is adequate for all taxi 
operations except initial movement from stand still. 
Nose wheel steering response is rapid and smooth, 
except that the high rudder force causes the aircraft 
to straighten out more quickly than desired during 
recovety from a short radius turn. The configuration 
of the nose wheel steering switch and the force re- 
quired to keep the switch in the "ЕМСАСЕ" position 
result in hand fatigue. А flat-top switch similar to 
the ignition switch with minimum spring tension 
would be a better installation. 


Braking action during taxi operation is unsatis- 
factory in that there is little relationship between 
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brake pedal force and braking obtained. Large pedal 
forces are required to initiate braking action, and a 
slight increase in force will lock the wheel. 


take-off 


Initial run-up and take-off are accompanied by 
a surge of ventilation air, which blows dust in the 
pilot’s face. Since this impairs vision, it is a definte 
hazard to safe flight and should be corrected as soon 
as possible. 


The controls are trimmed automatically prior to 
take-off by actuating a push button in the cockpit. 
This sets the rudder and aileron trim at zero degrees 
and the elevator to 5 degrees up. The aircraft is 
aligned with the runway using nose wheel steering. 
After the engine check at military power is completed 
the brakes are released with the nose wheel steering 
engaged. After the first 1 ог 2 seconds of acceleration 
are completed and it is assured that directional con- 
trol is being maintained, the afterburner is lighted. 
A distinct increase in acceleration will indicate a 
successful afterburner light. 


It is recommended that nose wheel steering be 
engaged during the afterburner light. A severe direc- 
tional change when the afterburner is lit indicates a 
malfunction of the afterburner eyelids and requires 
the afterburner to be shut off, power reduced to idle, 
and the take-off aborted. 


Nose wheel steering should be discontinued 
when the rudder becomes effective at approximately 
70 knots IAS. Differential braking should not be re- 
quired but could be used cautiously if necessary. The 
aircraft is easily rotated to take-off attitude at 125 
knots IAS using light stick forces with either a for- 
ward or aft center of gravity, and becomes airborne 
at 150 knots. 


The elevons should be left near the trim position 
until 125 knots IAS is obtained, then sufficient force 
should be applied to rotate the aircraft to the desired 
attitude, No advantage is obtained by applying up 
elevon at low speeds. Figure 1, Appendix I shows a 
time history of a take-off wherein pull forces were 
maintained throughout most of the take-off roll. 
Figures 2 and 3 illustrate a take-off where back pres- 
sure was applied at the optimum nose wheel lift-off 
speed. In each instance, the aircraft responded at 
nearly the same speed. With an aft cg, full up elevon 
could cause rates of rotation at nose wheel lift-off that 
would be difficult to control. 
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The rapid acceleration after becoming airborne 
requires that a climb be maintained so that the Jand- 
ing gear may be fully retracted prior to reaching the 
gear limit speed of 220 knots IAS. Trim changes 
with gear retraction are minor. 

Take-off using military power is similar, except 
for the longer take-off roll, shallower climb angle, 
and slower acceleration. 

А time lag of as much as 2 seconds occurs be- 
tween release of the pedals and actual release of the 
brakes. This sometimes results in non-simultaneous 
release of the brakes, impairing directional control 
in the take-off roll. The time lag between release of 
the brake pedals and the actual release of the brakes 
should be eliminated. 


dynamic longitudinal stability 


With the pitch damper ой the aircraft does not 
meet MIL-F-8785(ASG) Specifications, which re- 
quire that oscillations damp to 0.1 amplitude in one 


cycle. The damping is lowest at supersonic speeds, 
where oscillations require two to three cycles to damp 
to 0.1 amplitude and a small residual oscillation рег- 
sists for a considerable length of time. (Figure 7, 
Appendix I.) Small oscillations which damp very 
slowly are easily induced in normal flying. Damping 
is much improved at subsonic Mach numbers but is 
still not considered satisfactory. 

With the pitch damper operating longitudinal 
oscillations damp to 0.1 amplitude in one cycle and 
residual oscillations are eliminated. The pitch damper 
is necessary for high speed radar tracking. 

А sharp movement of the longitudinal control 
causes a momentary change in normal acceleration 
opposite to the expected direction. This is caused by 
a change in lift coefficient due го elevon deflection 
before the aircraft responds to the pitching moment 
created. f 

Time histories of dynamic longitudinal oscilla- 
tions presented in Figures 4 through 17 of Appendix I 
are summarized in the following table. 


Fig. Altituits 
4 45000 
5 45,000 
6 35000 
J 35,000 
35,000 
35,000 
10 25,000 
11 35000 
12 35,000 
13 35.000 
14 10,000 
15 10,000 
16 10,000 
17 10000 


DYNAMIC LONGITUDINAL STABILITY 


Mach No. 


1.07 
0.8 
1.1 
1.1 


1.1 
1.1 
0.3 
0.3 
0.7 
0.7 
0.7 
0.5 
0.33 


0.33 


Ма, Cycles 
conf. тй pamper 119 Amp. Oscillation 
Combat on 01 15 по 
Cruise on on 1.0 no 
Combat on on 1.0 no 
Combat off on 2.5 yes 
Combat on off 1.0 по 
Combat off off 2.5 yes 
Cruise on on 1.0 по 
Cruise off off 1.5 по 
Cruise on on 1.0 no 
Cruise off off 2.0 no 
Cruise 01 on 0.5 no 
Cruise on on 0.5 по 
d d on on 0.5 no 
اا0 7 اس‎ | n 1.0 no 
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static longitudinal stability 


The static longitudinal characteristics of the 
F-102A are similar to those of other transonic and 
supersonic aircraft. Stability is positive at all altitudes 
in the low subsonic speed region, but is nearly neutral 
between 0.75 and 0.9 Mach number, as shown in Fig- 
ure 24. The trim change associated with transonic 
flight begins at approximately 0.75 Mach number at 
low altitudes, and at 0.85 to 0.9 Mach number ас 
high altitudes. A pull force of approximately 8 
pounds is required to maintain level flight while 
accelerating from 0.9 to 1.1 Mach number at 35,000 
feet with a center of gravity of 26.9 percent MAC. 
With an aft center of gravity (30.3 percent MAC), 
the pull force is decreased to 5 pounds, as shown in 
Figure 22, Appendix I. 

The aircraft is equipped with an automatic trim 
servo to compensate for the trim change in the tran- 
sonic and supersonic region. The trim servo auto- 
matically retrims the elevons up from 0.85 to 1.1 
Mach number, which completely eliminates the stick 
force reversal in this speed region. As shown in Fig- 
ures 19 and 21, a push force of approximately 12 
pounds is required to accelerate from 0.9 to 1.1 Mach 
number with the trim servo operating. 

Although trim servo operation is satisfactory, 
one minor deficiency was noted. When the trim servo 
system is engaged supersonically and the aircraft is 
slowed to minimum flying speed without manually 
retrimming, the pull forces required decrease at speeds 
below 0.85 Mach number, (Figure 21, Appendix I). 


Calibrated 


This is not an unsatisfactory condition since the mini- 
mum pull forces are in excess of 10 pounds, and in 
ordinary operation the aircraft would be manually 
retrimmed. It should also be noted that the operating 
limits of the trim servo had not been finalized at the 
time of the Phase IV tests. 

The low speed stick-fixed neutral points were 
found at lift coefficients of 0.20, 0.30, and 0.40. The 
neutral point was found to vary from 32.8 percent 
MAC at a lift coefficient of 0.40 to 37.6 percent MAC 
at a lift coefficient of 0.20. The neutral point at high 
lift coefficients or low speed appears from extrapolated 
data to be approximately 2.5 percent MAC aft of the 
present flight limit of 30.5 percent MAC. 


terim changes 


The longitudinal trim changes resulting from 
speed brake operation, afterburner operation, and 
landing gear extension are small, and the forces ге- 
quired are generally within the control friction band. 
Lighting the afterburner causes a dynamic oscillation, 
which damps out quickly without pilot effort. (Fig- 
ure 26, Appendix I.) Мо trim change is evident after 
the oscillation. This oscillation could be caused by 
non-simultaneous opening of the afterburner eyelids. 

Trim changes were determined by trimming the 
aircraft for level flight, introducing the variable, and 
maintaining level flight. The change in forces and 
positions are summarized in the following table. 


LONGITUDINAL TRIM CHANGES 


gH 4 9 اہ‎ Variable ph Perea charge 
325 35,000 ир in SpBrkout — 0.7 dn Negligible 
225 20,000 up | Gear dn 1.3 dn 5 Lbs. Forward 
240 35000 up In А/В on None Negligible 
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maneuvering 00065098 


The maneuvering force gradients are unsatisfac- 
tory at the extreme limits of the operational flight 
envelope. 

The force gradient is excessive above 0.9 Mach 
number at 50,000 feet. Аз shown in Figure 27, the 
gradients of 30 pounds per g at 26.9 percent MAC 


and 25 pounds рег g at 30.1 percent МАС obtained 
at 0.07 Mach number greatly exceed the 9 pounds 
per g maximum permitted by Air Force Specifica- 
tions. The gradient at supersonic speeds at 35,000 
feet is also excessive as may be seen in Figure 29, 


The force gradient of only 2.5 pounds per g 
obtained at 0.72 Mach number and 35,900 feet, as 
shown in Figure 32, is less than the 3.5 pounds per 
g minimum allowed by the specification. Maneuver- 
ing gradients are satisfatcory throughout the remain- 
der of the subsonic flight regime, with the exception 
of the power approach configuration with a forward 
cg where the force gradient is excessive. 


Force gradient characteristics during sudden 
pull-ups are inconsistent and undesirable under сег- 
tain conditions. If the stick is displaced and returned 
to neutral in from 1 to 2 seconds, the stick force per 
g is sometimes less than that required for steady ma- 
neuvering flight, which is contrary (о MIL-F-8785 
(ASG) requirements. However, if the stick is dis- 
placed. and returned to neutral in 1 second or less, 
stick forces exceed steady maneuvering flight grad- 
ients. This characteristic is not objectionable. Pull-up 
and return rates of 3 seconds or over usually result 
in gradients similar to those obtained in steady 
accelerations. 


А stick-free pitch-up is encountered when mak- 
ing decelerating turns from supersonic trim speeds. 
Decreasing back forces are required above 2.5g and 
the aircraft will maintain 3g with the stick free. This 
condition is encountered with the trím servo on or 
off, as may be seen in Figures 37 and 38, Appendix I, 
and results from the combined effect of decelerating 
through the trim change and the bob weight effect 


of the yoke stick. 


dynamic бега - аге ctio nal 
Stability 


The airplane meets Air Force requirements in 
dynamic lateral-directional damping, since oscilla- 
tions damp to 0.10 amplitude or less in 1 cycle with 
the yaw damper operating. No significant difference 
in the damping is noted with addition of either the 
turn coordinator or sideslip feedback. A barely per- 
ceptible high frequency озсШаНой accompanied by 
light buffet persists in the speed region from .96 to 
1.0 true Mach number with the yaw damper operat- 


ing. This is annoying but is not considered unsatis- 
factory since it occurs in a seldom-used region of 
flight. 


Little damping occurs with the yaw damper ой. 
Аз shown in Figures 46 and 50, the aircraft oscillates 
at a frequency of approximately 14 cycle per second, 
requiring 114 cycles to damp to № amplitude. 


The production yoke stick produces an undesir- 
able effect on the dynamic lateral-directional charac- 
teristics. А sharp lateral disturbance of the control 
stick causes a chatter in the control system, and an 
elevon oscillation of approximately 3 cycles per sec- 
ond. This persists for 3 to 4 cycles, and is followed 
by a slower oscillation in the natural frequency of the 
aircraft. This is caused by the bob weight effect of 
the stick coupled with the dynamics of the control 
system and the airplane. At 1.1 Mach number the 
mass of the stick is sufficiently affected by the lateral 
loads to produce a continuous lateral-directional oscil- 
lation with the stick free. This effect may be seen in 
Figure 45, Appendix I. 


At Mach numbers above 0.9 the aircraft exhibits 
a small amplitude directional oscillation in response 
to a longitudinal pulse. As shown on the dynamic 
longitudinal time histories, Figures 4 through 17, 
Appendix I, these oscillations are eliminated by the 
yaw damper. 


static directional stability 


Although the aircraft exhibits positive static 
directional stability in all configurations and all alti- 
tudes, directional control does not meet the зресій- 
cation requirements since the rudder force gradient 
becomes neutral and even negative at large deflections 
such as that required for 10 degrees of sideslip in the 
power approach configuration. This is illustrated ia 
Figure 65, Appendix 1. Control is satisfactory to 
the pilot; however, since positive gradients are en- 
countered іп all realistic realms of flight. 


The rudder force required for a given rudder 
deflection rises rapidly with Mach number due to a 
Mach sensing device in the rudder feel system. 


The aircraft meets the Air Force Specification 
under all conditions with the sideslip feedback oper- 
ating. Nearly twice the force is required for a given 
rudder deflection with the feedback operating as 
would be required without it. (Figure 54.) 


П lateral contro) 


The lateral control system is unsatisfactory in 
that wings-level flight is difficult to maintain. With 
the aircraft trimmed for level flight a single maneuver 
requiring lateral control will cause the aircraft to be 
out of trim upon completion of the maneuver. This 
problem is caused by a combination of high sensitivity 
of the control near trim and high breakout forces 
from trim. The breakout friction and sensitivity at 
trim should be reduced, and in addition, positive 
centering must be provided for the yoke stick. 


The roll rate with maximum aileron deflection 
meets Аіг Force Specifications in the cruise configu- 
ration. Roll rates above 200 degrees per second are 
attainable at 10,000 feet with a helix angle of 0.086. 


The full lateral control capabilities of the air- 
craft cannot easily be realized, however, because the 
control stick hits the pilot's knees at three-fourths 
deflection (10.5 to 12 degrees). This reduces the roll 
capability at 10,000 feet to only 160 degrees per sec- 
ond with a helix angle of 0.066. At 45,000 feet the 
helix angle is further reduced to .06. The aircraft is 
still capable of meeting the requirement calling for 
100 degrees of bank change in 1 second after control 
initiation at altitudes below 20,000 feet. 


At speeds below 300 knots, adverse yaw tends 
to slow the roll, and at speeds above 300 knots com- 
plimentary yaw accelerates the maneuver. The side- 
slip feedback and turn coordinator decrease the yaw 
in all cases. The yaw damper, with the other stability 
augmentation devices off, initially tends to create 
adverse yaw in all rolls. The roll capabilities shown 
in Figures 66 through 69 are those obtainable within 
120 degrees of bank change with turn coordinator 
and sideslip feedback operating. Rolls through 360 
degrees with half aileron showed no increase in rate 
beyond 120 degrees of bank change. 


The lateral control does not meet Air Force 
Specifications in the power approach configuration. 
The helix angle of .03 obtainable is 40 percent below 
the required .05, although the peak roll rates of 35 
degrees per second commenserate with the .03 helix 
angle obtainable at 180 knots ГА$ are adequate under 
adverse landing conditions. The principle reason for 
the low helix angle is a 0.3 second delay between 
control initiation and response of the aircraft. Only 
about 12 degrees of aileron travel, rather than the 
full 14 degree capability of the control system, is 


available because of insufficient room for full stick 
throw. 

The forces required to roll the aircraft are ac- 
ceptable in all configurations. The bungee system 
used in the lateral control system is unaffected by in- 
flight air loads and produces a force gradient of 
approximately 1 pound per degree of total differential 
elevon. 


imertial coupling 


Limited tests were performed to determine the 
inertial coupling tendencies within the limits speci- 
fied by the manufacturer. The aircraft was rolled 
through 360 degrees at 80 degrees per second with 
die sideslip feedback off and 120 degrees per second 
with the feedback on. 


At airspeeds above 305 knots CAS and at all 
supersonic speeds the aircraft exhibits complimentary 
yaw during elevator fixed rolls. The complimentary 
yaw is increased by down elevator. Ап up elevator 
input causes decreased complimentary yaw, or in some 
cases, adverse yaw. Át speeds below 305 knots, the 
aircraft exhibits adverse yaw when rolled without 
elevator input. With a positive elevator input, the 
adverse yaw is increased; with a negative elevator 
input it is decreased. In no case were the yaw angles 
encountered dangerous. The roll characteristics at all 
speeds with the sideslip feedback operating are similar 
to those above 305 knots with the feedback ой. 


Further discussion is included in AFFTC-TN- 
55-24, "Roll Evaluation of the F-102A" and AFFTC- 
TN-56-15, "Roll Evaluation of the F-102À with an 
Enlarged Vertical Stabilizer.” 


trim rates and trim com tral 


The longitudinal and directional trim rates and 
response are satisfactory but the effectiveness of the 
lateral trim control is considered unsatisfactory be- 
cause of the excessive delay between initiation of lat- 
eral trimming action and the accomplishment of the 
desired amount of trim, This problem is amplified 
by the high sensitivity to lateral control movement. 
The steady state lateral trim rate in flight is approxi- 
mately 40 percent higher than either the directional 
or longitudinal trim rate. 


The trim rates were determined on the ground 
and inflight by trimming the aircraft through the 
maximum range available. In every case, the values 


shown аге average values over (ће entire range. Both 
the longitudinal and directional controls have feel 
force systems that are functions of airspeed. Since 
they affect the forces being trimmed out, they also 
affect the trim rate on these controls. The lateral con- 
trol system feel force is obtained from a bungee 
system only and is not affected by airspeed. 


Rate of тч АБС In-flight Airspeads 
Е 


Control Ground ны Knots, IAS 
Directional 1.55 0.72 200 
Lateral 1.45 1.05 400 
Longitudinal 1.32 0.85 & 0.75 200 8 265 


stalls and low speed 
handling characteristics 


The low speed handling characteristics are good. 
The aircraft exhibits buffet at speeds well above the 
point where dangerous sink rates develop. As the 
angle of attack is increased, directional control is 
gradually lost as the rudder is blanked out by the 
wing and fuselage. Continuous use of rudder and 
aileron is required to maintain straight and level 
flight below 120-125 knots IAS. Longitudinal control 
remains good at speeds near stall and recovery is 
easily effected by reducing the back pressure on the 
stick. The aircraft was not flown at speeds below 110 
knots since spin tests had'not been demonstrated. 


D approach and landing 


The recommended initial approach speed is 300 
to 350 knots IAS. The speed brake is extended and 
power reduced during the break turn to arrive on the 
downwind leg at 220 knots. Landing gear is lowered 
prior to turning on the base leg. After the gear is 
lowered the speed brake may be closed to reduce 
buffeting. А speed of 200 knots is maintained on the 
base leg, and the turn to final is started at 190 knots 
and completed at 180 knots. The optimum approach 
speed is 160 knots with power being used to maintain 
airspeed, the over-the-fence speed is 150 knots, and 
the touchdown is made at 135 knots. 


The drag chute is deployed immediately after 
touchdown while the nose wheel is still off the 
ground. The drag chute is in line with the cg so that 
no pitching moment is created by deployment. Direc- 


tional control remains good upon deployment, and 
yaw due to crosswind is slight. The nose wheel is 
lowered at 100 to 110 knots IAS by use of the 
longitudinal control. 


Braking action during landing is unsatisfactory. 
Caution must be used when braking due to the heavy 
pedal forces and lack of feel in the brake system. 
Heavy braking will cause skidding, and with the ex- 
cessive lag in brake release a blown tire will usually 
result before the skid can be stopped. Positive and 
effective braking action requires that anti-skid devices 
be incorporated in the brake system. 


Drag chute deployment is not reliable. Fifteen 
failures occurred in 100 deployments accomplished 
during Phase LV and Phase VI testing. The drag chute 
deployment time is satisfactory, but an additional 
second is required for deployment if the landing is 
made with the speed brakes closed. 


emgime operation 


Continuous engine stalls occur with а combina- 
tion of low indicated airspeed and low power setting 
at high altitude. During one flight at 45,000 feet alti- 
tude the throttle was slowly retarded to idle, causing 
steady compressor stalls. Throttle movement had no 
effect upon recovery and the aircraft was dived at 0.9 
Mach number to prevent the exhaust temperature 
from exceeding the maximum limits. Dive recovery 
was made just below 30,000 feet and, as airspeed de- 
creased, slow throttle advancement permitted engine 
acceleration through the stall region. This incident 
is similar to several encountered during the Phase VI 
F-102À program. One of the Phase VI aircraft was 
provided with a modified bleed valve schedule that 
eliminated this difficulty. АП aircraft should be 
equipped with an optimum bleed valve schedule as 
soon as possible. 


On several high final approach landings the 
throttle was kept in idle. When attempting to add 
power for the last part of the final approach several 
compressor stalls were experienced which delayed 
engine acceleration approximately 5 seconds. This 
was accompanied by a loss in airspeed of 5 to 10 
knots. The need for stall-free engine operation at low 
altitude, low airspeed and low power setting is 
mandatory from a safety standpoint. 


The test aircraft did not have the extended ramp 
on the inlet duct, and very annoying duct rumble and 
buzz were experienced above 1.2 Mach number. 
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Ы contro! friction 


The aileron and rudder break-out forces are ex- 
cessive and exceed the requirements of Air Force 
Specification MIL-F-8785 (ASG). The static break- 
out friction for the lateral control system at the trim 
position exceeds the specification by 1 pound, or 50 
percent. Both lateral and directional break-out friction 
are much less at other than trim positions. 

The static break-out forces as measured after 
flight No. 7 are as follows: 


Maximum Alawable 


Break-out Break-aut Farce 
Control ۲٥۵۲۴۵۰5۰ MIL-F-8785 (456) 
Longitudinal 3 3 
Lateral 3 2 
Е š ғ” 
Directional 11 7 


The static friction calibrations were obtained by 
moving the controls in slow, short movements so that 
the break-out force was measured with each move- 
ment (see Figures 75 through 77). № in flight 
control friction data was obtained. 


Аы 
УВА У 
' "VA + же کے‎ 2 - 
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The stability and control characteristics of the Е-102А 
with stability augmentors operating are considered satis- 
factory for an all-weather interceptor. Without the sta- 
bility augmentors operating the aircraft could be flown 
safely, but would probably be unable to successfully 
accomplish an intercept mission. 


Several deficiencies which are annoying but do 
not seriously decrease the combat effectiveness were 
encountered. 


1. The yoke stick prevents effective use of full aileron. 


2. The bob weight effect of the yoke stick produces 
undesirable dynamic effects. 


3. Lateral and directional control break-out friction is 
; excessive and lateral control sensitivity near trim 
is too high. 


4. Longitudinal control forces are excessive above 
50,000 feet ас Mach numbers greater than 0.9 and 
in the power approach configuration with a for- 
ward cg, but forces are too light below 35,000 
feet at Mach numbers below 0.7 in the cruise 

і configuration. 


5. Тће maneuvering force gradients are unsatisfactory 
at the extreme limits of the operational flight 
envelope. 


6. Forces required to obtain a given value of normal 
acceleration during abrupt pull-ups vary with the 
speed of the control input and return to neutral. 


Їс is recommended that the following 
items be corrected as soon as possible: 
1. The throw of the lateral control system be 
modified to allow the pilot to obtain full 
aileron. 
2. The rudder trim switch be relocated to 
the left console for easier operation. 
3. The belt length or its installation ђе 
changed to insure sufficient adjustment range 
for all pilots. 
4. А priority system pneumatic pressure gage 
be installed in the cockpit. 
5. The lateral trim control be modified to 
give less lag between control initiation and 
aircraft response. 
6. The lateral break-out friction and control 
sensitivity near trim be reduced. 


7. А positive detent or catch be provided to 


hold the emergency gear extension handle in 
place when activated. 

8. Canopy cinch down operation be made 
more reliable. 


9. Тһе fuel quantity indication be modified. 


to allow the pilot to read both the total fuel 
and the quantity in each wing. 
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10. The time delay between release of the 
brake pedal and actual release of the brakes 
be eliminated. 

11. The present altimeter be replaced with 
an altimeter which provides a "barber pole" 
indication of aircraft altitude below 15,000 
feet. 

12. Steps be taken to eliminate engine com- 
pressor stalls. 

13. The extended ramp on the inlet duct be 
installed on all aircraft. 

14. An anti-skid device be installed in the 
brake system. 

15. Тће attitude indicating system be modi- 
fied so that loss of either roll or pitch signals 
will cause the "OFF" flag to appear. 


The following items are less critical but 
should be accomplished as soon as feasible. 
1. А bob weight be added to the longitudinal 
control system to offset the weight of the yoke 
stick. 
2. The oxygen hose length be increased 6 
inches. 


=== —.. — — а -— -_ 


3. The drag chute control mechanism should 
be modified to insure positive engagement 
and retention in the aft “DEPLOY” position. 
4. А plainly visible accelerometer should be 
installed in all F-102 aircraft. 

5. The surge of ventilation air on initial 
engine run-up and take-off should be 
eliminated. 

6. The angle at which the ladder for cock- 
pit entrance hangs be modified so that the pilot 
moves forward toward the airplane. 

7. A means be provided to positively lock 
the canopy in any position during taxi 
operations. 

8. The "T" on the canopy locking handle 
be oriented horizontally. 

9. The control handles for the drag chute, 
emergency gear extension and canopy lock- 
ing be identified by placarding directly on 
the handles. 

10. The flight mode switch be called "STA- 
BILITY AUGMENTATORS" and the label- 
ing be changed from "DIRECT MANUAL" 
and "MANUAL" to "ON" and "OFF." 

11. The anti-ice switch be replaced by one 
similar to the cabin pressure switch in this 
aircraft. 

12. The number of rheostat switches used to 
control cockpit lighting be reduced from five 
to three. 


13. Small indicator lights should be installed 
on the fuelselector panel to show open posi- 
tions of the fuel shut-off valves. 

14. The windshield anti-reflection curtain 
should be replaced with a durable fixed 
divider. 

15. The landing gear warning light should 
be relocated with a red light located on the 
instrument panel. 

16. Sensing should be cbanged on the land- 
ing gear warning light so that it operates at 
altitudes below 10,000 feet and airspeeds 
below 200 knots IAS. 

17. The present primary heading reference 
should be replaced with a system which pro- 
vides accurate heading indications during 
turns. 

18. The turn and slip indicator should be 
aligned so the instrument longitudinal axis 
is parallel to the aircraft flight path longi- 
tudinal axis. ° 

19. The afterburner selsyn indicator be 
changed so the “ОРЕМ” indication will em- 
ploy black letters оп a white background and 
the "CLOSE" position white letters on a black 
background. 

20. The present nose wheel steering switch 
be replaced with a flat-top switch similar to 
the ignition switch. 

21. 'The rudder break-out friction be reduced. 


The elevon data presented іп these plots may be in 
error by as much as plus or minus one-half degree when 
compared with data from a different flight. These errors 
result from zero shifts, which were impossible to detect 
due to the differential action of the elevons. The data on 
any single maneuver should have an accuracy of approxi- 
mately plus or minus one-tenth degree. 

Elevator angles are taken as the average of the two 
elevon positions. The terms elevator and average elevon 
are used interchangeably throughout the report. 

Aileron angles are taken as the difference between 
the two elevon positions. The terms aileron and differential 
elevon are used interchangeably throughout the report. 
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Stability curves 
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ВЕЉА DU 


general аиста information 


О ауто limitations 


WING: ENGINE: 
ага 695.05 sq. ft. Maximum power __ 1 minute on ground 
span — Ё. 1.6 in. 15 minutes inflight 
МАС FL ir f Military power. S minutes on ground 
aspect ratio 2.189 30 minutes inflight 
airfoil section f МАСА 0004-65 (mod) exhaust gas temperature... 630 °С below 
incidence. l’ 35,000 ft. 
dihedral 029 Шы 660 °С above 
leading edge sweepback | | | 602 35,000 ft. 
trailing edge sweep forward 5° 
camber__ 7.5 percent С ых 
clean 510 knots 
1.25 Mach number 
VERTICAL ТА: gear ехјепдед______________ 220 knots 
атеа 68.33 sq. ft. drag chute 160 knots 
span ______________________ 8.67 ft. canopy open... 30 knots 
MAC 19.513 ft. ram airturbine — 345 knots 
aspect ratio 1. ~ 1.10 
airfoil NACA 0004-65 (mod) n 24:21: 
leading edge sweepback_____.60° E как Z s: 13g 
trailing edge sweep forward 5.0” И: 
Aircraft is restricted from inverted flight and to 3 
FUSELAGE: seconds of zero or negative g flight. 
length (including boom) — - 68 ft. 3.3 in. ROLL LIMITATIONS: 
wheel Базе — — — .— — — — 23 ft. 3.9 in, Maximum roll rate of 80" second for continuous roll 
tread (main wheels) — — —14 ft. 6.0 in. maneuvers with sideslip feedback off. 
А Maximum rate of 120^ second for continuous roll 
э ELEVONS: maneuvers with sideslip feedback on. 
аға... . 68 sq. ft. К : 5 f 
span 12 8. 10.75 In. Unrestricted in roll rate in the top two quadrants. 
deflection 34» — 19^ ,  Uncoerdinated maneuvers are prohibited. 
RUDDER: О miscellaneous 


агоа ______________7..43 sq. ft. 


Armament bay doors closed in flight. 
deflection. — 1 1 5° 


Pilot assist system deactivated. 

Inlet duct ramps not installed. 

FIN: Pitot heater inoperative. 
area. 60.90 sq. ft. No instrument panel lighting. 
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Шањ control systems 


Longitudinal and lateral control is accomplished Бу 
movement of the elevons; in parallel motion as elevators, 
differentially as ailerons or іп any combination of the 
two motions. Conventional stick movements are ет- 
ployed for elevon control. These control surfaces are 
actuated by irreversible full hydraulic power control 
systems which include artificial feel, gyro-stabilized yaw 
and pitch damper systems and trimming devices. Pilot 
control motion mechanically meters hydraulic pressure to 
the control surface actuating cylinders. The control sur- 
faces move only while the controls are being moved. 
When pilot control motion stops, a mechanical follow-up 
mechanism shuts off the control valve. 


A conventional rudder affords directional control. 
The rudder surface is actuated by an irreversible full 
hydraulic power system including a gyro stabilized yaw 
damper system, a trimming device, a turn coordinator 
and sideslip feedback. The hydraulic power system func- 
tions in the same manner as described above. 


Elevator feel force is made proportional to control 
displacement by a variable linkage. А pneumatic cyl- 
inder, modulated by dynamic pressure, provides a varia- 
йоп with airspeed. А trim servo automatic trimming 
device that senses Mach number provides positive con- 
trol in the unstable transonic speed range. Rudder feel 
is obtained from the combined action of an overload 
control spring assembly and a piston type feel cylinder 
which is loaded by amplified dynamic pressure. This 
system limits the lateral acceleration to a safe maximum, 
yet provides adequate travel for maneuverability. Aile- 
ron feel is made directly proportional to control displace- 
ment by a simple spring device. 


Trim is accomplished electrically by displacing the 
control surface positions and in turn repositioning the 
neutral point of the cockpit controls. 


fuel swstern 

АП fuel is carried in right and left wing tank sys- 
tems. Each system consists of three integral tanks. Except 
for a common, single-point refuel-defuel fitting the two 
wing systems are independent of each other, and feed 
fuel to the engine through a common supply line either 
simultaneously or separately. Tank pressurization forces 
fuel from the ай outboard tank to the forward tank and 
then to the aft inboard tank where the booster pump is 
lecated. Total fuel capacity {5 1,110 gallons, 1,084 
gallons of which is usable fuel. 


Џ power plant 


A Pratt and Whitney J57-P-23 turbojet engine with 
afterburner (flap type nozzle, single cylinder, sheet metal 
flap) is installed in this aircraft. The engine is rated at 
16,000 pounds sea level static thrust with afterburning 
and 9,880 pounds non-afterburning. 


weight and balance 


The aircraft was ballasted prior to initiation of the 
program to a forward center of gravity at combat weight. 
The gross weight at engine start was 27,500 pounds 
including pilot, fuel and oil. The center of gravity varied 
with. fuel consumption from 28.65 percent МАС at engine 
start to 23.5 percent MAC when the fuel load was ex- 
pended. During Же test program the aircraft was rebal- 
lasted to 27,400 pounds with a center of gravity of 31.7 
percent MAC at engine start. With this loading it was 
necessary to burn 1200 pounds of fuel to arrive at а 
center of gravity of 30.5 percent at take-off. The fuel 
expended center of gravity was 27.5 percent MAC. The 
aircraft was finally ballasted to a gross weight of 27,600 
pounds with a mid center of gravity. The center of 
gravity was 29.8 percent MAC at engine start and 25.1 
percent MAC with the fuel expended. 


fest instrumentation 


Pilot's Panel: Time of Day 


Angle of Attack 

Angle of Yaw 

Airplone Attitude 

Indicated Airspeed 

Indicated Mach Number 

Pressure Altitude 

Rudder Surface Position 

Left Elevon Position 

Right Elevan Position 

Normal Acceleration 

Rate of Roll 

Total Fuel 

Engine rpm (High 
Pressure Rotor} 

Turbine Exit Temperature 


Afterburner Nozzle Position 


Correlation Counter 
Outside Air Temperature 
Time of Day 

Turn end Bank Indicator 
Directional Heading 

Fuel Flow Totalizer 


Photo Panel: 
Indicated Airspeed 
Pressure Altitude 
Airplane Attitude 
Outside Air Temperature 
Normal Acceleration 
High Pressure Rotor rpm 
Low Pressure Rotor rpm 
Turbine Discharge 

Total Temperature 


Correlation Counter 

Lateral Trim Position 
Longitudinal Trim Position 
Directional Trim Position 
Fuel Flow Totalizer 
Afterburner Nozzle Position 
Turbine Discharge Pressure 
Directional Heading 


Oscillograph: 


Angle of Attack 
Angle of Yaw 
Longitudinal Stick Force 
Longitudinal Stick Position 
Lateral Stick Force 
Lateral Stick Position 
Rudder Surface Position 
Rudder Pedal Force 
Left Elevon Position 
Right Elevon Position 
Normal Acceleration 
Lateral Acceleration 
Free Stream 
Differential Pressure 
Free Streom 
Static Pressure 
Rate of Roll 
Rate of Yaw 
Rate of Pitch 
Angle of Bank 
Angle of Pitch 
Instrumentation 
Voltage Referenca 
Camera Pulse Interval 
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ABSTRACT 


The F-102A has no stability and control deficiencies 
which seriously affect its all-weather intercept capability 
as long as the stability augmentors are operating. The 
aircraft сап be flown safely without stability augmenta- 
tion. but its ability to successfully accomplish an intercept 


mission. under these condicions is questionable. 


This report bas been reviewed and approved 19 MARCH 1957 
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Phase IV stability and control flight tests were 
conducted оп F-102A USAF S/N 53-1796 to obtain 
data Гог the Pilo's Handbook of Operating Instruc- 
tons and to determine compliance with the flying 
requirements of Military. Specification 
(ASC), 
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The tests were performed at the Air Force Flight 
Vest. Center, Edwards Air Force Base, between 19 
April and 14 Seprember 1956. The program consisted 
of 41 ilighis, requiring 38 hours and 55 minutes. 

The ٠۰۱٢2۸ is а single-place, high altitude, all 
weather interceptor powered by а )57-Р-23 jet engine 
gated ас 16,000 pounds static thrust with afterburning. 

The airplane is equipped with yaw and pitch 


dampers, а tura coordinator, and а sideslip feedback. z, 


The sideslip feedhack is provided only оп the “small 
tail" airplanes until such time as they are retrofitted 
with a vertical tail of 40 percent larger area. (The 
first 02 production aircraft will initially have the 
small t-il.) Qn the test aircraft provision was made 
to control the yaw and pitch dampers, turn coordi- 
nator, ind sideslip feedback individually. On the 
standard aircraft one switch would control all these 
functions. 

The dual head “yoke” stick, with radar control 
in the left grip, was installed during the tests. 


INTRODUCTION 


The control system employs two separate irrever- 
sthie hydraulic systems with a bungee system го pro- 
vide feel. Та addition to the bungee system there is a 
та" (dynamic pressure) sensing device in the direc- 
tional and longitudinal systems to vary control force 
with airspeed, and an automatic trim servo in the 
longitudinal system to compensate for unstable stick 
force in the сгапѕопіс region. Control is provided by 
elevons located on the trailing edge of the wing and 
by a conventional rudder. 

The airplane is characterized hv a thin, 60 de- 
gree delta wing and half delta vertical tail, a sharp 
"V" shaped canopy, waisted fuselage, two air intake 
ducts on the sides of the fuselage, and a fully enclosed 
armament bay. The main gear retracts inboard into 
the wing and fuselage, and the nose gear retracts 
forward into the nose section of the fuselage. A 
clamshell type speed brake is installed above the tail 
cone. The speed brakes also act as doors for the drag 
chute compartment. 


SP до 4 


т = 


Е‏ کیٹ کر بس ا 


TUS RESULTS 


w 


; 6ں ہہ 


а, EUM | 


соскри evaluation 

Entrance to the cockpit is made Бу climbing a 
ladder attached. to che left engine ducc. H is difficult 
съ climb che ladder when wearing full flight equip 


rient, since й hangs past che vertical. Fhe ladder 


should be modified so that the pilot moves forward и 


toward the airplane as he climbs up. Emergency 
round exit can Бе made by hanging from the engine 
duce and dropping to the ground. 

The canopy hold-open rod consists of a tubular 
metal bar attached. ro che canopy, which rests un a, 
receptacle inside the canopy sill. The rod is unsatis- 
factory for taxi operation, since winds above 30 knots 
will cause the canopy to fly up with possible damage 
tu the airplane, and vibration from taxi operation 
may cause rhe hold-open rod to slip, allowing the 
canopy to close with possible injury to the pilot. 
Since taxi operation with the canopy closed in hot 
weather causes excessive pilot. discomfort, a means, 


should be provided to positively lock the canopy іл': 


any position, 

The "E" on the canopy locking handle is ortenred 
vertically. The pilut rubs his knuckles against the 
side of the cockpit when moving the handle, and the 
handle partially obstructs view of the first three ог 
four warning lighis on che warning light panel when 
it is in the forward position. Both of these discrep- 
апае» can Бе eliminated. by orienting the T" 
hurizuntally. 

W hen the canopy is almost shut, high pressure 
dır із relieved from the counter balance cylinder го 
perimit. the locking claws (о be engaged. easily, Оп 


several occasions the air was nor released, and (wo 
ог three attempts and up to 10 minutes were required 
to pet the canopy closed. Aside from апоуапсе and 
pilor effort involved, scramble take-off procedures 
саппог tolerate the time lost in this simple operation. 
Canopy cinch down must be made more reliable. 
The control handles for the drag chute, emerg- 


E] 


сасу pear extension, and canopy Locking should be 
yB , p? B ын 


identified Бу placarding directly on the handles. 
The rudder trim switch, located on the instru- 

ment panel pedestal behind the control stick, is diffi- 

cult to locate and operate. Since the rudder trim is 


used frequently, the switch. should be made тоге س‎ 


accessible by moving it to the left console as near the 
throttle quadrant as possible. 

Labeling of the yaw and pitch damper swirch is 
ambiguous, It is called a "FLIGHT MODE" switch 
and its two positions are labeled "DIRECT MAN- 


UAL” and “MANUAL.” The switch should Бе, 


labeled "STABILITY AUGMENTORS” and the two 
positions labeled "ON" and "OFF." 

The anti-ice switch is three position: “AUTO. 
MATIC” in the up positiun, "ОВЕ" at center, and 
"MANUAL" in the down position, When the switch 
is moved from "AUTOMATIC" to “OFE,” the pilot 


can easily overshoot to the "MANUAL" position аад |/ 


deplete his anti-ice fluid reservoir ‘The switch should 
be replaced by one similar to the cabin pressure 
switch in this aircraft, which would eliminate the 
possibility of inadvertently moving the switch to the 
"MANUAL" position. 
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live rheostat switches aie presently used to con sure in this system were low (ће pilot could make a 
: š Қ - r уез 
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Пат ond. чета compass; 2. instrament panel 
(ether thon Пішін jmstiimcnts) edge Ішініпш, А con- 
sole edge lighting: 1 instrument panel floidfighting: 
ви 5 cele ћоо ги The number of controls 
should ім аша to three ro simplify the problems 
uf conte} identification anc operation, One control 
should |w provided for all FIS volt АС edge lighting, 
une control for Воофћаћиле, and the third for the 
instrument fight group lighting (28 volt DC). 

[he МА 4 lap belt cannot be pulled tight enough 
to hold. small pilot securely, А seat belt which can 
be adjusted to fit all pilots із considered mandatory 
from a safety standpoint, 

The oxygen hose provided as part of the ship's 
system 16 not long enough for proper use with the 
MC Lor MC-5 altitude suit. The length of the oxygen 
hose should be increased at least 4 but not more than 
6 inches. te is believed that а hose [опрег chan 36 
inches (8 inches longer than that presently installed) 
may іл Есте with operation of cockpit controls, 
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The present fuel quantity indication allows а 
check of (ага! fuel on board and fuel remaining in 
the No. $ tank in each wing. hut does not permit ы 
check of the total fuel remaining in each wing. In 
the case of asymmetric fuel flaw such as with a flow 
divider failure, it is mandatory for the pilot to be 
abfe to monitor the total Рис! remaining in cach wing, у 
Vhe system should be modified to allow the pilot то 
read heth the total fuel and the quantity іп each 
wing. 

There is no immediate and positive means hy ae 
which the pilot can determine if the fuel shut-off o ° 
valves Save operated properly іп accordance. with . 
the position of the fuel shut-off valve selector control. 
Small indicator lights should be installed on the fuel 
selector рапс! to show open positions of the shut-off 
vales, 

The windshicld anti-reflection curtain sags, 
stretches, and it is easily torn, resulting in interfer-, и 
ence with che pilots vision, ft should һе replaced 
with a durable. fixed divider. 

~The high pressure pneumatic system incorporates 
a prior ty valve to provide а reserve of 1500 psi air 
pressur^ for emergency gear extension, ram air tur. 
bine displacement, drag chute operation, and whetl 
hrakes А cockpit warning light indicates. that the 
спите stem has depleted го 1500 psi, but does not 
show (oe priority system air pressure. If the asr pres- 
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him without one or both wheel brakes, and ее 
à drag chute, А priority system pressure gige houli % 
he provided in the cockpit го give che pilet am ний 
cation of priority system pressure. 


The landing pear warning light, located in che 
landing gear control handle, í difficult to see and ж 
should be replaced with а гей light located өп the 
instrument panel, In che present installation, the Пећи 
comes on when the gear is not down ard Tocked at 
altitudes below 10.000 feet and at airspeeds below 
275.300 knots TAS, When flying adverse weather 
holding patterns, the light is on ducing the prepara 
tory phases to landing. Besides heing annoying to the 
pilot, the carly actuation of the light reduces its salue у" 
as а warning device. Sensing should be changed ча 
that the light is actuated at 200 knots JAS and below. 


‘The emergency landing gear extension control 
must usually be held in the aft (extend) position, 
Аза consequence, the pilots left hand cannot be used 
for operation of the power lever. If the emergency 
landing pear control slips forward it could result in 
partial retraction of the landing gear ог possthfe rup- 
ture of the secondary hydraulic system, depending 
on the normal gear control handle position. Action Ж 
should ће taken to insure that all Е-102 aircraft are 
provided with a positive catch to hold the emergency 
handing gear control in the aft position after operation 
by the pilot. 


Unintentional jettisoning of the drag chute has 
occurred because of lack of a sufficiently positive de- 
tent ог catch to hold the drag chute control handle 
in the "DEPLOY" position. The «ғар chute control Z 
handle mechanism should he modified to insure post 
tive engagement and retention in the aft position. 


Arrangement of the instrument panel is consid. 
ered satisfactory and the layout appears optimized 
for the Hmited space available. There are several 
instrument. deficiencies which should be corrected, 
however. 


The turn and slip indicator gives erroacous ни! 
сапой when the aircraft is being rorated in a rally > 


maneuver, ог when rolling into ог out of a turn. The ее 


indications are often opposite to the direction of ће 7 T 
turn being initiated. The indications are correct only. £ 
After а steady state turn has been established and iy 
being maintained. The installation should be changed || 
so that the instrument 15 oriented. along the Might 6% 
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арени зе а [2 дуга павпсис compass‏ دہ کا 


bos از‎ әз „кайсы reference ul the 


and Пе raho 0421510 мок, Indications: are 


1 
А à 

varun ho peur سا‎ of error ac the beginning, м 
Hie рай, and upon coripledon of che turn, Ёггагьү 
аз loie as 20 degrees have been noted. and it i5 4 


always ћеш го to srie ac an exact heading. 


fhe prescut. altimeter has been misread by zi 


иш as 10,009 feet during high performance. de-; 


ме 
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Ihis should be alleviated by installing апу 


ү, 
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brake pedal |. ھھ/‎ 00 1! | tly ida ix d | 112743 pedal 1 
; : 7 ШЕ: 
[ure us ar. парна to нанына baking anon, and ai %- 
slight итело i berne will han (he wheel 


й take-off 
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b. take-off Бу actuating а push button. іп the. cock pir. 
АЯ 5 


Нии run-up and take-off are accompanied hy 
а surge ої ventilatiun. atr, which blows dust in the 
pilot's face. Since (his порае vision, it is а дение 
hazard to safe flight and should be corrected as soon 
as possible. 


The controls are trimmed auromatically prior tu 


This sets the rudder and айесоп trim at zero degrees 


< . ға  - Н “ y. T ал пра . 5 ja ТЕА Thi Іі | ' 
«Пили ter which provides а “barber pole" indication фи“. and the elevator to 5 degrees up. ‘The aircraft is 


uf Mitral altrude below 15,000 Feet. 

ihi present sëbyn indicator тим be sead to 
deterinine afterburner nozzle position, since the posi- 
пов пайсачопъ look alike. The indicator could be 


ased onore. rapidly if che “OPEN” Indication رر‎ 


ВЈ 


Мач, letters on a white background, and "CLOSE 
were white lecrers on a black background. 

The КАВ-ММ-2 remote atude indicator has 
аи OFE” flag which indicates complete AC ог DC 
power failure. Веси са! failures in pitch ог roll 
شس سڈ‎ will give erroneous readings оп фе in- 
мінличи Бы no warning is provided, The attitude 


inet itty system should be anodihed so that loss of 72 


cher roll pitch signals will cause the “OFF flag 


to MULTIS 


tanino and ground handling 


lhe (ахийд and ground handling Characteristics 
ul she E ТОРА are generally satisfactory, Visibility to 
Пн Front and sides їз satisfactory, buc the arca aft of 
D ману tips саплос be seen due co the canopy de 
wei hh ог near idle power is adequate for ай taxi 
цувачапопу except initial movement from stand still. 
№ м wheel steering response is rapid and smooth, 
ex aju (hat the high rudder force causes the aircraft 
малд our more quickly than desired during 
колесу Don a short radius соге, The configuratiun 
e! (Не moc wheel steering switch and the force re- 
wired to heap the switch in the “ENGAGE” position 


гээсэн hand fatigue А Настор switch similar tort. 


۳۷ ниши mih with minimum spring tension 
«а bu a better пса вон 

Но king arnon daong газа Operation 15 nnsatis- 
алтан relationship Бегу сеп 
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aligned with the runway using: nose wheel steering. 
After the engine check at military power ts completed 
the brakes are released with the nose wheel steering 
engaged, After the first 1 or 2 seconds of acceleration 
are completed and it із assured (бас directional con- 
trol is being mainrained, the afterburner is lightred. 
А distinct increase іп acceleration will indicate a 
successful afterburner light. 

lr is recommended thar позе wheel steering be 
engaged during the afterburner light. А severe ۰ 
donal change when the afterburner is lit indicates а. 
malfunction of the afterburner eyelids and requires 
the afterhurner to be shut off, power reduced to idle, | 
and the take-off aborted. 

Nose wheel steering should be discontinued 
when the rudder hecomes effective at approximacely 
70 knots РАЗ, Differential braking should not ђе re- 
quired but could be used cautiously И necessary, The 
Jirccaft ts easily rotated. to take-off attitude at 125 
knots JAS using lighe stick forces with either а for- 
ward or aft center of pravity, and becomes airborne 
at 150 knuts. 

The elevons should be left near the trim position 
ший 125 knots ТАЗ is obtained, then satfhicient Force 
should be applied to rotate che aircraft to the desired 
attitude. Мо advantage is obtained by applying up 
اء‎ ہ٥‎ at low speeds. Figure 1, Appendix 1 shows a 
time history of a take off wherein pull forces were 
maintained throughout most of the rake-off roll. 
figures 2 and 3 illustrate a take-off where bak pres- 
sure was applied at the optimum позе wheel 1161-17 
speed, In each instance, the aircraft responded. а 
nearly the same speed. With an aft cy, full up elevon 
could cause rares of rotation at позе wheel 1Ш1-01Г that 
would be diilicult to control. 
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семе» thaca climb be amined s (Pat Hw ад Ч 
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А nae liz of as much as 2 seconds камо be 
meen поје or the pedals and actual cele te et che 
brakes, This someones results ut non Зинин 
telease af the brakes, царигийн, directe iil книго 
ın the cile od roil The гаслан 
the brake pedals 4nd the actual release сі the bestes 
should ^e енпзе. 


dynamic longitudinal stabillty 


Хун the pitch. damper utf the erate does at 
meet MIL-F-.8785(ASG) Specifications, which ге 
quire tt 4t oscillations damp to 0.1 amplitude i enc 
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static longitudinal stability 


The static longitudinal characteristics of the 
F-102:\ аге similar to those of other transonic and 
supersonic aircraft Stability is positive at all altitudes 
in the low subsonic speed region, but is nearly neutral 
betwevn/0.75 and 0.0 Mach number, as shown in Fig- 
ure 24. The trim change associated with transonic 
flight begins at approximately 0.75 Mach number ас 
low altitudes, and at 0.85 со 0.9 Mach number at 
high altitudes. А pull force of approximately 8 
pounds is required to maintain level flight while 
accelerating from 0.9 со 1.1 Mach number at 35,000 
feet with a center of pravity of 26.9 percent МАС. 
With an aft center of gravity (30.3 percent MAC), 
the pull force is decreased to 5 pounds, as shown in 
Figure 22, Appendix I. 

The aircraft is equipped with an automatic trim 
servo to compensate for the trim change in the сгап- 
болы and supersonic region. Тһе trim servo auto- 
тац,аПу retrims the elevons up from 0.85 со 1.1 
Mic number, which completely eliminates the stick 
force reversal in this speed region. As shown in Fig- 
ures 19 and 21, a push force of approximately 12 
pounds is required to accelerate from 0.9 to 1.1 Mach 
number with the trim servo operating. 

Although trim servo operation is satisfactory, 
one minor deficiency was noted. When the trim servo 
system is engaged supersonically and the aircraft is 
slowed to minimum flying speed without manually 
retrimming, the pull forces required decrease at speeds 
beluw 0.85 Mach number, (Figure 21, Appendix 1). 


Catibrated 
Airspeed 


Knots 


325 
225 
240 


20,000 


This is пос an unsatisfactory condition since the тіпі- 
muni pull forces are in excess of 10 pounds, and in 
ordinary operation the aircraft would be manually 
retrimmed. 1t should also be noted that the operating 
limits of the trim servo had not been finalized at the 
time of the Phase IV tests. 

The low speed stick-fixed neutral points were 
found at lift coefficients of 0.20, 0.30, and 0.40. The 
neutral point was found to vary from 32.8 percent 
MAC at a lift coefficient of 0.40 to 37.6 percent MAC 
at a lift coefficient of 0.20. The neutral point at high 
lift coefficients or low speed appears from extrapolated 
data to be approximately 2.5 percent MAC aft of the 
present flight limit of 30,5 percent MAC. 


trim changes 


The longitudinal trim changes resulting from 
speed brake operation, afterburner operation, and 
landing gear extension are small, and the forces re- 
quired are generally within the control friction hand. 
Lighting the afterburner causes a dynamic oscillation, 
which damps out quickly without pilot effort. (Fig- 
ure 26, Appendix 1.) No trim change is evident after 
the oscillation, This oscillation could be caused hy 
non-simultaneous opening of the afterburner eyelids. 

Trim changes were determined by trimming the 
aircraft for level flight, introducing the variable, and 
maintaining level flight. The change in forces and 
positions are summarized in the following table. 


LONGITUDINAL TRIM CHANGES 


E р Variable бауді Fena یں‎ 
35000 up In Sp Brk out | 0.7 dn Neglipible 
up In Gear dn 1.301 5165. Forward 
35000 up In A/B on None Negligible 


Ш maneuvering flight 


The maneuvering force gradients аге unsatisfac- 
tory at the extreme limits of the operational. Пірім 
envelope. 

The force gradient is excessive above 0.9. Mach 
пштћег at 50,000 (ест. As shown in Figure 27, «Бе 
gradients of 30} pounds per g at 26.9 percent МАС 
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and, 25 pounds per f at $00 percent МАС, obrained 
at 097 Mach number greatly. exceed the 9 pounds 
per g памимито permitted by Ай Томе Specifica 
tens; The gradient абочпротчагіс speeds at 55,000 
fret is also excessive as may ће seen in Ligure 29, 


The force gradient of only 2.5 pounds per р 
obtained: at 0.72 Mach number and 45,900 fect, as 


shown in Figure 52, is less than the 3.5 pounds реги 
ай 


æ سب‎ 


minimum allowed Бу the specification. Мапеихег-‏ عم 
ing gradients aic satisfatcory throughout the remain-‏ 
der of the subsonic (light regime, with the exception‏ 
of the power approach configuration with a forward‏ 
cg where the force pradient is excessive.‏ 


Fore gradient 
pull ups are inconsistent and undesirable under cer- 


characteristics during sudden 


tain conditions. If the stick is displaced and returned 
to neutral in from I to 2 seconds, the stick force рег 
В is sometimes less than that required for steady ma- 
neuverinpg fli ht, which is contrary to. MIL-F-8785 
(ASG) requirements. However, Й the stick is dis- 
placed and returned to neutral іп | second ог less, 
stick. fe-ves exceed steady maneuvering flight prad- 
ients, Tis characteristic is пог objectionable. Pull-up 
and return cates of 3 seconds or over usually result 
in gradients similar to those obtained in steady 
accelerations. 


A stick-free pitch-up is encountered when mak- 
ing decelerating turns from supersonic trim speeds. 
Decreasing back forces are required above 2.5g and 
the aircraft will maintain 3g with the stick free. This 
condition is encountered with the trim servo on ог 
off, as n ay be seen in Figures 37 and 38, Appendix 1, 
and results from the combined effect of decelerating 
through the trim change and the bob weight effect 
of the yoke stick. | 


77. + 
dynamic tateral-directional 
Stability 


The airplane. meets Air Force requirements in 
dynamic lateral-directional damping, since oscilla- 
tions damp to 0.10 amplitude ог less in 1 cycle with 
the yaw damper operating. No significant difference 
in, the damping is noted with addition of either the 
turn Сонг шасог ог sideslip feedback. А barely per- 
ceptible high frequency oscillation accompanied by 
light by er persists in the speed region from .96 to 
1.0 true Mach number with the yaw damper operat- 
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и 


ing. This is annosing but کا‎ not considered. ипза 
factory. “ине ft occurs in a seldom used region of 


ligh. 


Little damping occurs with the saw damper off 
As shown in Figures 46 and 50, the aircraft oscillates 
s 


at a frequency of approximately DASS рег second, 
requiring 11^ cycles to damp to № amplitude. 


The production yoke stick produces ап undesir- 
able effect on the dynamic latecal-directional charac- 
teristics. А sharp lateral disturbance of the control 
stick causes a chatter in the control хум, and ап 
elevon oscillation of approximately А cycles per sec- 
ond. This persists for 3 to 4 cycles, and is followed 
by à slower oscillation in the natural frequency of the 
aircraft, This is caused by the bob weight effecc of 
the stick. coupled with the dynamics of the control 
system and the airplane. At 1,1 Mach number the 
mass of the stick is sufficiently affected by the lateral 
loads to produce a continuous lateral-directional oscil- 
lation with the stick free. This effect may be seen in 
Figure 43, Appendix 1. 


At Mach numhers above 0.9 the aircraft exhibits 
a small amplitude directional oscillation in response 
to а longitudinal pulse. As shown on the dynamic 
longitudinal time histories, Figures 4 through 17, 
Appendix 1, these oscillations are eliininated by the 
yaw damper. 


static directional stability 


Although the aircraft exhibits positive static 
directional stability in all configurations and atl alti- 
tudes, directional contro! does not meet the specifi- 
cation requirements since the rudder force gradient 
becomes neutral and even negative at large deflections 
such as that required for 10 degrees of sideslip in the 
power approach configuration. This is illustrated in 
Figure 65, Appendix L Control is satisfactory to 
the pilot; however, since positive gradients are en- 
countered in all realistic realms of flight. 


The rudder force required for a given rudder 
deflection rises rapidly with Mach number due to a 
Mach sensing device in the rudder feel system. 


The aircraft meets the Air Force Specification 
under all conditions with the sideslip feedback oper- 
ating. Nearly twice the force is required for a piven 
rudder deflection with the fecdback. operating as 
would be required without it. (Figure 54.) 
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Ы aatesr.al control 


ll; tal cuntrol system. is unsatisfactory in 
(net wi os devel flighe is dilficult со maintain, With 
the sus с тилу for level fight а single maneuver 
сини lateral control will cause che aircraft co be 
oul ul ñm upon completion of che maneuver. This 
problemi is caused by я combination of high sensitivity 
ob the кого near trim and high. breakout forces 
Гази tint Phe breakour friction and sensitivity at 
(гин Мош be reduced, and in addition positive 
сецепар ust he provided Гог the yoke stick. 


The roll race with maximum aileron deflection 
meets Ан l'orce Specifications in che cruise configu- 
ration, Roll rates above 200 degrees per second аге 
аичи е at 10,000 feet with а helix angle of 0.086. 


Ihe іші lateral control capabilities of the air- 
craft «annor easily be realized, however, because the 
contre d stick. hits the pilot's knees at three-fourths 
Чейс. ion (10.5 to 12 degrees). This reduces the roll 
сарар шу at 10,000 feet со only 190 degrees рег sec- 
ond vuk a helix angle of 0.066. Ac 45,000 feet the 
helix зор is further reduced to .06. The aircraft is 
УШ capable of meeting the requirement calling for 
FOO degrees of bank change іп 1 second after control 
miton at altiudes beluw 20,000 feet, 


Vr speeds below 300 knots, adverse yaw tends 
по sh w the voll, aud ас speeds above 300 knots com- 
plina ary yaw accelerates the maneuver, The side. 
slip ieedback. and turn coordinator decrease the yaw 
in ай cases; The yaw damper, with the other stability 
sugh симов devices off, initially tends to create 
adsc se yaw in all rolls. The roll capabilities shown 
in | роге» 66 through 69 are those obtainable within 
10 ес» of bank change with turn .oordinator 
aad яар feedback operating. Rolls through 360 
degres with half aileron showed no increase in rate 
Беуси 120 degrees of bank change. 


Phe iterat control does not meet Аш Force 
Speciiicatious. in the power approach configuration. 
Phe helix angle of 05 obtainable is 40 percent below 
the dequied 05, alihough che peak roll rates of 35 
diets pet second commenserate with the .03 helix 
ing Өрлөг Маг 180 knots ТАЗ are adequate under 

se landing conditions, The princi Кб reason (ог‏ لد" 
the dos bely angle is а 0.3 second delay between‏ 
кон sol табов and response of the aircraft. Only‏ 
аа: а 13 Мурс ot aderon ravèt, rather chan the‏ 


ful із degree capability of the control system, is 


T 


available because of insufficient room for fult stick 
throw. 

The forces required to roll the aircraft. are uc- 
ceptible in all configurations. The bungee system 
used in the lateral control system is unaffected. by in- 
flight air loads and produces а force gradient of 
approximately 1 pound per degree of coral differential 
elevon. 


я 
inertial coupling Figs 7! E: 72. 
Limited tests were performed to determine the 
inertial coupling tendencies within the limits spect- 
fed by the manufacturer, The aircraft was rolled 
through 360 degrees at 80 degrees per second with 
the sideslip feedback off and 120 «ерке рег second 


with the feedback оп, + pF 

оо nv sfe fre zs back ек | 

ДАс airspeeds above 305 knors CAS and ar all 
supersonic speeds the aircraft exhibits complimentary 
yaw during elevator fixed rolls. The complimentary 
yaw is increased by down elevator. An up elevator 
input causes decreased complimentary yaw, or in some 
cases, adverse yaw. At speeds below 305 knots, the 
aircraft. exhibits adverse yaw when rolled without 
elevator input. [With a positive elevator input, the 

Ive 

input it is decreased.]ln no case were the yaw angles 
encountered dangerous. The roll characteristics at all 
speeds with the sideslip feedback operating are similar 
го those above 305 knots with the feedback ой. 


Further. discussion is included in AFFTC/TN- 
55-24, "Roll Evaluation of the Е-102А“ and АЕЕТС- 
ТМ-56-15, "Rol Evaluation of the F-102A with an 
Kolarged Vertical Stabilizer.” 


trim rates and trim control 

The tongitudinal and directional trim rates and 
response are satisfactory but the effectiveness of the 
lateral crim control is considered unsatisfactory De- 
cause of the excessive delay between initiation of late 
eral trimming action and the accomplishment of the 
desired amount of trim. This problem is amplified 
by the high sensitivity со lateral control movement, 
The steady stare lateral trim rate in flight ts approxi 
mately 40 percent higher than either the directional 
or longitudinal trim rare, 

The trim rats. were determined on the шінші 
and inflight by crimining the aircraft through che 
maximum range available. In every case, the values 
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smn ore average viues aver the entire range. Both 
the ои ле and directional controls have feel 
Пи os tems dhat are functions of air need Since 
thes alf et the forces being trimmed. out, they also 
affect the trim rate on these controls, The lateral con- 
trol sotem feel force is obtained from а bungee 
qem only and is nor affected Бу airspeed, 
~ | 
' 


Rate of Trim-deg "sec lo-Night ۸69 


Contra} round In Hight Knots, IAS. 
Directional 1.55 . 0.72 200 
` lateral (145 1,05 300 
Longitudinal 1,32 0.85 & 0.75 200 & 265 


B stalls and iow speed 
handling characteristics 


The Тому speed handling characteristics are good, 
The airiraft exhibits buffet at speeds well above the 
point where dangerous sink rates develop. As the 
angle ef attack is increased, directional control is 
gradually fost as the rudder is blanked out Бу che 
wing and fuselage. Continuous use of rudder and 
aileron is required to maintain straight and level 
flight below 120-125 knots IAS. Longitudinal control 
remains good at speeds near stall and recovery is 
easily cffected by reducing the back pressure on (ће 
stick. The aircraft was not flown at speeds below 110 
knots since spin tests had “not been demonstrated, 


Е approach and landing 


The recommended initial approach speed is 300 
tn 350 knots TAS. The speed brake is extended and 
power seduced during the break turn to arrive on the 
downwind leg at 220 knots. Landing gear is lowered 
priar tw turning on the base leg. After the gear 15 
lowered the speed brake may be closed 10 reduce 
buffetir e. A speed of 200 knots is maintained on the 
base lea, and the turn to final is started ас 190 knots 
and completed ас 180 knots. The optimum approach 
speed is 160 knots with power being used to maintain 
airspeed, the over-the-fence speed ts 150 knots, and 
the tou hdown is made at 135 knots. 


The drag chute is deployed immediately after 
touchdown while the nose wheel is still off (he ë 
ground The drag chute is in [ine with the cg so that 
по pitching moment is created by deployment. Direc- ! 


tional control remains good upon фа ۱۲٦۰۱٦۱۶۱۱۷۰ and 
yaw due to crosswind is slight The nose wheel ts 
lowered at INO 19 110. kios {AS ћу use of the 
longitudinal conuat. 

Braking action during landing is unsatisfactory. 
Caution must be used when braking due to the heavy 
pedal forces and lack of feel in the brake system. 
Heavy braking will cause skidding. аад with the cs. 
cessive lag in brake release а blown ure will usually 
result before the skid can be stopped. Positive and 
effective braking action requires chat anti skid devices 
be incorporated in (he brake system. | 

Drag chute deployment is not reliable. Fifteen 
failures occurred in 100 deployments accomplished 
during Phase ГУ and Phase VI testing. The drag chute 
deployment time is satisfactory, but ап additional 
second is required for deployment if the landing is 
made with the speed hrakes closed. 


engine opcration 


Continuous engine stalls occur with а combina- 
tion of low indicated airspeed and low power setting 
at high altitude, During one flight at 45,000 feet alti- 
tude the throttle was slowly retarded to idle, causing 
steady compressor stalls. Throttle movement had no 
effect upon recovery and the aircraft was dived at 0.9 
Mach number to prevent the exhaust temperature 
from exceeding the maximum limits, Dive recovery 
was made just below 30,000 feet and, as airspeed de- 
creased, slow throttle advancement permitted engine 
acceleration. through the stall region. This incident 
is similar to several encountered during the Phase VI 
F-102A program. One of the Phase МІ аїгегаї was 
provided with a modified bleed valve schedule that 
eliminated this difficulty. АН aircraft should be 
equipped with an optimum bleed valve schedule as 
soon as possible. 


On several high final approach landings the 
throttle was kept т idle. When attempting to add 
power for the last part of the final approach several 
compressor stalls were experienced which delayed 
engine acceleration approximately 5 seconds, This 
was accompanied by а [055 in airspeed of 5 to 10 
knots. The need for stall-free engine operation at low 
altitude, low airspeed and low power setting is 
mandatory from а safety standpoint. 

The test aircraft did not have the extended ramp 
on the inlet duct, and very annoying duct rumble and 
buzz were expericnced above 1.2 Mach number. 
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Ш control friction 


The aileron and rudder break-out forces are ex- 
cessive and exceed rhe requirements of Ай Force 
Specification MIL-F-8785 (ASG). The static break- 
uut friction for the lateral control system at the trim 
position exceeds the specification by 1 pound, or 50 
percent. Both lateral and directional break-out friction 
are much less at other than trim positions. 

The static break-out forces as measured after 
flight No. 7 are as follows: 


Maximum Alowabla 


86-1 Вгеак-аш Force 

Control 2 Force-ibs. 8۱۱۰۲۰8785 (ASG) 
Longitudinal 3 3 
Lateral 3 2 
Directional 11 7 


The static friction calibrations were obtained by 
moving the controls in slow, short movements so that 
the break-out force was measured with each move- 
ment (see Figures 75 through 77). No in flight 
control friction data was obtained. 


ПАСА ВВ 2286213 25 


The stability and control characteristics of the F-102A 
with stability augmentors operating are considered satis- 
factory for an all-weather interceptor. Without the sta- 
bility augmentors operating the aircrafr could be flown 
safely, but would probably be unable to successfully 
accomplish an intercept mission. 

Several deficiencies which are annoying Рис do 
not seriously decrease the combat effectiveness were 


encountered. 


|. The yoke stick prevents effective use of full aileron. 


2. The bob weight effect of the yoke stick produces 
undesirable dynamic effects. 


3. Lateral and directional control! break-out Friction is 
, excessive and lateral control sensitivity near trim 
is too high. 


4. Longitudinal control forces are excessive above 
50,000 feet at Mach numbers greater than 0.9 and 
іп the power approach configuration with a for- 
ward cg, Бис forces are too light below- 35,000 
feet at Mach numbers below 0.7 in the cruise 
configuration, 


5. The maneuvering force gradients are unsatisfactory 
at. the extreme limits of the operational flight 


“t 
énvelope. 


6. Forces required to obtain a given value of normal 
acceleration during abrupt pull-ups vary with che 
speed of the control input and return to neutral. 
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It is recommended that the following 
сеп be corrected as soon as possible: ` 
1. The throw of che lateral control system be 
modified со allow the рИос to obtain full 
aileron, ہے‎ 
2. The rudder trim switch be relocated со 
the [efr console for-easier operation. 
3. Whe belt length or its installation be 
changed to insure sufficient adjustment range 
for ull pilots. 
4. А priority system pneumatic pressure gage 
Бе installed іп the cockpit. 
5. ће lateral crim control Бе modified to 
gh less lag between control initiation and 
анаған response. 
б. Lhe lateral break-out friction and control 
scii ноу цу near cim be reduced. 
7. А positive detent or catch. be provided to 
Бо che einergency gear extension handle in 
різ ¢ when activated. 
8. Canopy cinch down operation be made 
шоїє reliable. 
U. la Duel quantity indieauon be modified 
to Лом che pilot to read Бой the ابا‎ fuel 


And ihe quani то each. wing. 
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NDATIONS 


10. The time delay berween release of the 
brake pedal and actual release of the brakes 
be eliminated. 

11. The present altimeter be replaced with 
an altimeter which provides a “barber pole" 
indication of aircraft altitude below 15,000 
feet. 

12. Steps be taken to eliminate engine com- 
pressor stalls. 

13. The extended ramp on the inlet duct be 
installed on all aircraft. 

14. An anti-skid device be installed іп the 
brake system. 

15. Тһе attitude indicating system be modi- 
беа so that loss of either roll or pitch signals 
will cause the "OFF" flag to appear. 


The following items are less critical but 
should be accomplished as soon as feasible. 
|. A bob weight be added со the longitudinal 
control system to offset che weight of the yoke 
stick. 
2. The oxygen hose length be increased. 6 


inches. 


(> 


3. The drag chute control mechanism should 
be modified to insure positive engagement 
and retention in the afr “DEPLOY” position. 
4. A plainly visible accelerometer should be 
installed in all Е-102 aircraft. 
5. The surge of ventilation air on initial 
engine run-up and take-off should Бе 
eliminated. 

6. The angle at which the ladder for cock- 
pit entrance hangs be modified so that the pilot 
moves forward toward the airplane. 

7. А means be provided to positively lock 
the canopy in any position during taxi 
operations. 

8. The "T" on the canopy locking handle 
be oriented horizontally. 

9, The control handles for the drag chute, 
emergency gear extension and canopy lock- 
ing be identified by placarding directly on 
the handles. 

10. The flight mode switch be called "STA- 
BILITY AUGMENTATORS” and the label- 
ing be changed from “DIRECT MANUAL” 
and “MANUAL” to "ON" and “OFF.” 

11. The anti-ice switch be replaced by one 
similar to the cabin pressure switch in this 
aircraft. 

12. The number of rheastat switches used to 
control cockpit lighting be reduced from five 
to three. 


13. Small indicator lights should be installed 


on the fuel selector panel to show open post- 
tions of the fuel shut-off valves. 

14. The windshield anti-reflection curtain 
should be replaced with a durable fixed 
divider. 

15. The landing gear warning light should 
be relocated with а red light located on the 
instrument panel. 

16. Sensing should be changed on the land- 
ing pear warning light so that it operates at 
altitudes below 10,000 feet and airspeeds 
helow 200 knots IAS. 

17. The present primary heading reference 
should be replaced with a system which pro- 
vides accurate heading indications during 
turns. 

18. The turn and slip indicator should Бе 
aligned so the instrument longitudinal axis 
is parallel to the aircraft flight path longi- 
tudinal axis. 

19. Тһе afterburner selsyn indicator be 
changed so the "OPEN" indication will ст- 
ploy black letters on а white background and 
the "CLOSE" position white letters on a black 
background. 

20. The present nose wheel steering switch 
be replaced with а flat-top switch similar to 
the ignition switch. 

21. The rudder break-out friction be reduced. 
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general aircraft information 


WING: 

ага (09 " (  (((( 695.05 sq. ft. 

арапа ооо 388. 1,6 in. 

MAC. 9.1 in. 

aspect гаНо. 2,189 

а Чой section МАСА 0004-65 (mod) 
N тсібепсе mmmn" 

dihedral 0" А 

leading одао swaopback_____60° 

trailing одде swoop forward __. 5° 


camber : 7.5 percent С 


„7 КИРИ 
VERTICAL TAIL: 1 ula 37 
аға. 68,33 sq. Й. 
span. — шы ш B;67 ft; 
МАС. s. 10.513 ft. 
ыы са 0 
МАСА 0004-65 (mod) 


aspect ralio 


а/о. 


leading odgo swoepback - .60* 
trailing odgo swoop forward. 5.0° 
FUSELAGE: 
length (including boom). | 68 ft. 3.3 In. 
wheel baso 99 ft. 3.9 in. 
tread (main wheols). - 14 ft. 6.0 in. 
ELEVONS: 
area 68 sq. ft. 
span. . . lo 12 ft. 10.75 in, 
доПескоп......._.. ______.______34% —19* 
RUDDER: 
пгёй оо 7.43 га. Н. 
ЧаНесћоп_______________  .2579 
FIN: 
ara ___ — -n — 60.90 sq. Н. 
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а Hilight limitations 


ENGINE: 
Maximum power па 1 minute оп ground 
15 minutes Inflight 
5 minutes on ground 
30 minutes inflight 
630 'C below 
35,000 ft. 
Ни 660 “С above 
35,000 ft. 


Military power 


oxhaust gas temperature 


AIRSPEED: 
clean. CSO knots 
1.25 Mach number 


gear extended 220 knots 

drag chute. 166 knots 

canopy open 30 knots 

ram air turblne_ 345 knots 
LOAD FACTORS: 

normal 5.5g —2.4 g 

lateral _ lag 


Alrcroft is restricted from Inverted flight and to 3 
seconds of zero or negative g flight. 


ROLL LIMITATIONS: 


Maximum roll rate of 80" socond for continucus roll 
maneuvers with sideslip feedback off. 


Maximum rate of 120" second for continuous roll 


manauvors with sideslip feedback on. 
Unrestricted In roll vate in the top two quadrants. 


Uncoordinated maneuvers aro prohibited. 


Ш miscellaneous 
Armament bay doors closed іп flight. 
Pliot assist system doactivalad. 
Inlet duci ramps not installed. 
Pitot heater incperative. 
No instrument panel lighting. 
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g пай! control systems 


Longitudinal and lateral control is accomplished by 
moveinent of the elevons; in parallel motion as elevators, 
differentially as eilerons ог in any combination of the 
Iwo "motions. Conventionol stick movements are em- 
ріоуєсі for eleven control, These control surfaces ara 
ociuated by irreversible full ћу 'raulic power control 
systems which include artificial feel, gyro-stabilized yaw 
and pitch damper systems and trimming devices. Pilot 
contru| motion mechanically meters hydraulic pressura to 
the control surface actuating cylinders, The control sur- 
faces move only whilo the controls are being moved. 
When pilot control motion stops, a mechanical follow-up 


mechanism shuts off the control valve. 


А conventional rudder affords directional control, 
The rudder surface із actuated by an irreversible full 
hydraulic power system Ineluding а gyro stabilized yaw 
датког system, а trimming device, а turn coordinator 
and ildeslip feedback. The hydraulic power system func- 
tions in the same manner as described above. 


Elevator feel force is made proportional to control 
displacement Бу а variable linkage. A pneumatic cyl- 
Inder, modulated by dynamic pressure, provides a varia- 
Hon with airspeed. A trim servo automatic trimming 
дечко that senses Mach number provides positive con- 
trol in the unstable transonic speed range. Rudder feel 
is ohtoined from the combined action of an overload 
contrc! spring assembly and a piston type feel cylinder 
which is loaded by amplified dynamic pressure. This 
system limits the lateral acceleration to a safe maximum, 
yet ptovides adequate travel for maneuverability. Aile- 
теп feel is mode directly proportional to control displace- 


menl by а simple spring device. 


Trim is accomplished olactrically by displacing the 
gontrol surface positions and in turn repositioning the 
neutral point of the cockpit controls. 


‘fuel system 


АП fuel is carried іп right and left wing tank sys- 
fems. Each system consists of three integral tanks. Except 
for а соттоп, single-poinl refuel-defuel fitting the two 
wing systems are independent of bach other, and feed 
fuel № the engine through a common supply line either 
simulianeously ог separately. Tank pressurization forces 
fuel from the aft outboard tank to the forward tank and 
then to the aft inboard tank where the booster pump 18 
located. Total fuel сарагіїу is 1,110 gallons, 1,084 
gollora of which is usable fuel. 


power plant 


А Prnt! and Whitney Ј57-Р-23 turbojet engine with 
afterburner (Hap type nozzle, single cylinder, sheet metal 
flap) із installed in this aircraft. The engine is rated а! 
16,000 pounds sea level stotic thrust with afterburning 


and 9,880 pounds non-aflerburning. 


weight and balance 


The aircraft was ballasted prior to initiation of the 
program to a forward center of gravity at combat weight. 
The gross weight а! engine start was 27,500 pounds 
including pilot, fuel and oil. The center of gravity varied 
with fuel consumption from 28,65 percent МАС at engine 
start to 23.5 percent МАС when the fuel load was ax- 
pended. Ouring the test program the aircraft was rebal- 
lasted ta 27,400 pounds with a center of gravity of 31.7 
percent MAC at engine start. With this loading Й was 
necessary to burn 1200 pounds of fuel to arrive at a 
center of gravity of 30.5 percent at take-off. The fuel 
expended center of gravity was 27.5 регсепі MAC. The 
aircraft was finally ballasted to a gross weight of 27,600 
pounds with a mid center of gravity. The center of 
gravity was 29.8 percent MAC а! engine stort and 25.1 


percant MAC with the fuel expended. 


test instrumentation 


Pifot’s Рапсі: 

Angle of Attack 

Angle of Yaw 

Airplane Attitude 

Indicated Airspeed 

Indicated Mach Numbar 

Pressure Altitude 

Rudefar Surface Position 

Хон Elevon Position 

Right Elevon Position 

Normol Acceleration 

Rate of Roll 

То’ -f Fuel 

Enuine rpm (High 
Pressure Rotor) 


Turbine Exit Tomperature 
Afterburnor Nozzle Position 


Carrclotion Counter 
Outsido Air Temperature 
Time of Doy 

Turn ond Bank Indicator 
Divectional Heading 

ком Flow totalizer 


Photo Ропгі: 
ілдісатой Айзраад 
Prossure Altitudo 
Airplane Attitude 
Quisido Ан Temperaturo 
: Монте! ۸۰: 
High Prossuro Rotor rpm 
Low Prossuie Rotor rpm 
Turbine Disrhargs 
Total Temperature 


Time of Day 
Correlation Counter 


Lateral Trim Position 


Longitudinal Trim Posilion 
Directional Trim Position 
Fuel Flow Totalizer 
Afterburner Nozzle Position 
Turbine Discharge Pressure 
Directional Непале 


Oscillograph: 


Angle of Attack 
Angla of Yaw 
Longitudinal Stick Fores 
Longitudinal Stick Position 
Lateral Stick Force 
Lareral Stick Position 
Ruddar Surface ۰٠۰٤6 
Rudder Рада! Force 
Laf? Elevon Position 
Right Eloven Position 
Normol Acceleration: 
Lateral Accoleretion 
Frae Stream 
Oiflarontial Pressure 
free Stream 
Static Pressure 
Rate of Rell 
Rate of Yaw 
Rate of Pitch 
Anglo of Bank 
Angle of Pitch 
Instrumentation 
Монада Referente 
Camera Pulse Interval 
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APPENDIX I 


The elevon data presented in these plors may Бе in 
error by as much as plus ог minus one-half degree when 
compared with data from a different flight.{ These errors 
result from zero shifts, which were impossible to detect 
due to the differential action of che elevons.] The dara on 
any single mancuver should have an accuracy of approxi- 
тасеіу plus or minus one-tenth degree. 

Elevator angles are taken as the average of the two 
elevon positions. The terms elevacor and average elevon 
are used interchangeably throughout che герогс, 

Aileron angles are taken as che difference between 
the ewo elevon positions. The terms а стоп and differential 


elevon are used interchangeably chroughour the report. 
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Figure No. 4 
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F-102A USAF Мо. 53-1796 
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Figure №. ù 
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F-102A USAF No. 53-1796 
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Figure Мо. 7 
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DYNAMIC LONGITUDINAL STABILITY 
Е-102А USAF Мо. 53-1796 
Combat Configuration Pitch Damper On 
35, 000 Altitude Mach No. l.1 
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С.С. 26.9 percent МАС 
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Figure Мо. 9 
DYNAMIC LONGITUDINAL STABILITY 
Е-102А USAF Мо, 53-1796 


Combat Configuration Pitch Damper Off | 
35, 000 Altitude Масћ Мо. ا‎ 
24600 Lbs. Weight Yaw Damper Off 


C.G. 26.9 percent МАС 


K 
3 я 
o Average Elevon 
2] 8 | 
l а ЧИ 2 
° 4 
D ü 
ань! 
5 
76 
Ф 
ZEE. 
0 < ш TOR NE З 
шт 
315 
й, 
6 - | 
Я 515 t | А 
79 I \ LM i 
| МЕ Rate ої Pitch 
| | 
| 
ih 
| 8 2 Normal Acceleration 
E 
O 
< 


Time - seconds 


27 


Кате oí Yaw 


Rate ої Pitch 


28 


Figure №. 10 


DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF No. 53-1796 


Cruise Configuration Pitch Damper On 
35,000 Altitude Mach No. 0.9 
24000 Lbs, Weight Yaw Damper Оп 


C.G. 27.0 percent MAC 
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Figure Мо. 11 


DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF No. 53-1796 


Cruise Configuration Pitch Damper Off 
35,000 Altitude Mach №. 0.9 
24200 Lbs, Weight Yaw Damper Off 


С.С. 27.0 percent MAC 
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Figure No. |2 


DYNAMIC LONGITUDINAL STABILIT Y 
F-102A USAF No. 53-1796 


Cruise Configuration Pitch Damper On 
35, 000 Altitude Mach No. 0. 7 
24000 Lbs. Weight Yaw Damper On 


С.С, 27.0 percent MAC 
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DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF Мо. 53-1796 


Cruise Configuration Pitch Damper Off 
35,000 Altitude Mach No, 0.7 
24000 Lbs, Weight Yaw Damper ОН 


C.G, 27,0 percent MAC 
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F-102A USAF No. 53-1796 


Cruise Configuration Pitch Damper On ER 
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Figure Мо. 15 


DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF Мо, 53-1796 


Cruise Configuration Pitch Damper Оп 
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Figure Мо. 17 


DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF No. 53-1796 
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Approach Configuration Pitch Damper Off 
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REPORT NO. 56-226 
AILERON SYSTEM AND STICK 
INSTALLATION (SIDE STICK) 
PROOF TEST 
MODEL F-10 


REFERENCE: 
(а) Convair Structures Memo S-8-37, d&ted 23 March 1956, 
INTRODUCTION: 


А production F-102 airplane (Serial Number АЕ-53-1813) had a side 
stick installation for evaluation purposes. The installation was made per 
Convair ACA 8-1111-01, This included а new control stick assembly and the 
modifications necessary to move the control stick from centerline to the 
right hand side position. The control stick installation details are shown 
in Figure 1. 


OBJECT; 


To prove the structural integrity of the aileron system and stick 
installation of the Model 7-1024 airplane with the side stick installation. 


CONCLUSION: 


Observation of the control system under load and the test deflection 
даља indicated the aileron system and the stick installation were structurally 
satisfactory for the conditions tested. 


GENERAL PROCEDURE: 


The testing was accomplished in two parts. Prior to the test of the 
controls, the castings which made up the new grip assembly were static tested 
to destruction to confirm the casting design. In the second part of the test, 
the proof loads were applied to the airplanes control system omitting the 
castings which made up the pilot's hand grip. The two parts of the test are 
detailed below. 


PART I - GRIP ASSEMBLY CASTINGS 


Test Specimen and Procedure: 


Three aluminum castings detailed in TVA 47623 (on 8-49520) were 
used in the grip installation, These were the -7 grip, the -9 grip 
cover, and the -11 head. The rough grip castings -7 and -9 are 
shown in Figure 2 &nd the machining requirements are shown in Figure 
3. The three castings were assembled with а -15 bellcrank as shown 
in Figure 4. 
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The design ultimate loads and the four Conditions of loading are 
shown in Figure 5. Condition I through Condition III were proof 
loads, The castings were to be failed in Condition IV with an ulti- 
mate 1084 of 300 pounds applied in the aft direction. 


The castings were mounted for test as shown in Figure 6 for 
Condition 1, А ТУА 45503-25 sleeve was riveted to а simulated tube 
and the grip assembly was secured to the sleeve by а TVA 45503-27 nut. 
Ihe grip assembly wes loaded through & loading unit attached to the 
grip castings by & low melting point alloy metal.  À width of three 
inches was used to simulate the area covered by the pilot's hand. 

Ihe test load was measured by а dynamometer for the forward, aft, 
and side loads. The torsion load for Condition II was applied ав 
shown in Figure 7 by а torque wrench. The test loads for Conditions 
III and IV were applied as shown in Figure 8. 


Dial gages were mounted as shown in Figures 5 through 8. For 
Conditions III and IV, an additional 4121 gage was placed to measure 
the vertical movement.  Deflections were read in twenty percent 
increments of the design ultimate load up to 200 percent and in 50 
percent increments thereafter. 


Discussion of Results: 


The castings were proof loaded to 120 percent of the design ulti- 
mate load for Conditions I, II, and III without yielding as shown 
by the deflection data. 


The -7 grip casting failed at a test load of 1,200 pounds, 400 
percent of the design ultimate load, in tension due to bending. 


Load-deflection curves for the proof Conditions are shown in 
Figure 10 апа the failure Condition in Figure 11. 


The grip assembly had а test margin of safety of 3.0 and чаз 
structurally satisfactory for the static design ultimate load. 


ZARI II = AIRPLANE PROOF LOADS 


Test Specimen and Procedure: 


The Model 8-10 No. 23 (AF 53-1813) was used as the test specimen, 
The side stick installation was checked by Convair Inspection prior 
to the proof load. This included the positioning of the stops and 
the setting of the centering devices in the system, 
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The test loads were applied to the airplane by the Service 
Engineering rigging gage as shown in Figure 12. To use this tool, 
the electrical vires to the grip assembly were broken апа the -7 
grip casting was removed, 


The aft loads on the control stick were applied in tension by 
а cable winch as shown in Figure 13. Тһе forward stick load was 
applied by a hydraulic ram as shown in Figure 14. The test loads 
were measured by an aluminum strain gage dynamometer which attached 
to the rigging tool. The dynamometer was designed to apply the load 
one-half inch above the centerline of the rigging tool and the proper 
distance aft. The torsion load for the aileron system was applicd 
by a torque wrench as shown in Figure 15. 


The deflection of tho stick for the fore and aft loads was 
measured by means of a protractor and a plumb bob as shown in 
Figure l4. The stick deflections were read to а tenth of а degres. 
The deflection of the grip for the aileron loads was measured by 
the protractor on the rigging gage as shown in Figure 15 and was 
read to the nearest quarter of a degree. The elevon surface move- 
ment was measured by a protractor attached to the fuselage.  De- 
flections were recorded іп ten percent increments of the proof load 
starting with a zero load. Set readings were taken after each load 
increment returning to а tere load of ten percent, 


The detail requirements and loads for the test conditions are 
ag follows: 


А, Aileron System 


(1) With the hydraulio power system inoperative and the 
aileron system in the neutral position, apply 300 inch- 
pounds torque to the control stick grip. The load will 
be necessary to hold the surface in the neutral position. 
Measure the rotation (in degrees) of the grip. 


Same ав (A-1), except apply torque іп the opposite 
direction. 


With the hydraulic power system inoperative and the 
aileron system in an extreme travel position, (one elevon 
79 down), apply 300 inch-pounds torque to the grip in the 
direction that tends to return the surfaces to neutral, 
The load will be reactod at the control valve stops. It 
will be necessary to hold tbe surfaces in their 7° up 
and 79 down *osition. Measure the rotation of the grip. 


) Same аз (3-3), excopt replace the 40 inch-pound elevon 
contering cam with tho 50 inch-pound cam. 
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(4) Заше аз (А-3), excopt the aileron system is in the opposite 
extreme travel position. 


(5) With the hydraulic power system in operation, гррју 300 
inch-pounds torque to the grip. The load will be reacted 
at the forward stop. Measure the elevon surface travel, 
the grip rotation, and the load required to contact the 
stop. 


(5A) Same as (А-5), except replace the 40 inch-pound elevon 
centering cam with the 50 inch-pound cam. 


(6) Same as (A-5), except apply torque in the opposite direction. 


В, Elevator System (Control Stick Installation) 


(1) With the hydraulic power system inoperative, zero pressure 
in the feel cylinder, and the elevator system in the 
elevator up position, apply a 200 pound load to the grip 
in the elevator down direction. The load will be ге- 
acted at the hydraulic control valve stops. 1% will bs 
necessary to hold the surfaces in the elevator up position. 
Measure the control stick travel. 


(2) Same аз (В-1), except the elevator system is in the 
elevator down position and the load is applied to the 
grip in the elevator up direction. 


(3) With the hydraulic power system in operation and zero 
pressure in the feel cylinder, apply a 200 pound load 
to the control stick in the elevator up direction. The 
load will be reacted at the forward elevator stops. 
Measure the control stick travel, the elevon surface 
travel, and the load required to contact the stop. 


(4) Same as (В-3), except apply the load in the elevator 
down direction. 


HESULTS: 
No evidence of any structural damage resulted from the proof loading 
of the control system. Load=deflection data аге given in Table I. Set versus 


deflection data аге given in Table Il. Load-deflection curves are shown in 
Figures 16 through 24. 
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DISCUSSION; 


The set values at proof load exceeded the 5 percent (stated as 
maximum in reference (a)) of the total deflection in three of the loading 
conditions. These values, 6.5 percent for Condition 4-34, 8.6 percent for 
Condition B-1, ара 10.0 percent for Condition В-3 were not considered ex- 
cessive by the Structures Group. 


NOTE: 
Ihe test data from wbich this report was prepared are recorded in 


üngineering Test Laboratories Data Book No. 376, page 90 for Part I and in 
Data Book No. 379, pages 90 through 95 for Part II. 
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Тће ригрозе ої this ргоргат was to determine 
the performance gain of an F-102A. with a Case XX. 
wing over that of the Case X wing in service use at 
this time, as well as to provide sufficient data to ге- 
vise the pilot's operating handbook. The leading edge 
of the Case XX wing is more highly cambered than 
that of the Case Х wing. Instead of having reflexed 
wing tips as in the Case X, the “droop” continues to 
the extreme tip. 

The test program consisted of 11 hours and 35 
minutes flown in F-102A S/N 56-1317 (Case XX 
wing) and 4 hours and 30 minutes flown in F-102A 
S/N 56-1001 (Case X wing). The same J57-P23 en- 
gine (S/N P607268) was used in both aircraft for. 
these tests. The engine pressure ratio was trimmed 
to the trim curve dated 26 April 1957 as included in. 
TO-102-1 throughout the program. 

The maximum combat ceiling is extended to 
56,000 feet, an increase of 4,200 feet, and the military 
power combat ceiling increased by 1,000 feet to a 
height of 44,200 feet by the Case XX wing. Level 
flight maximum speed has not been appreciably 


alti ийек, АЕ 50, 000 x 
creased by : 406 Mach 
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INTRODUCTION 


This report presents the results of a limited 
Phase IV performance flight test program on F-102A 
S/N 56-1317 and F-102A S/N 56-1001 to evaluate 
the effects of change in wing camber on performance 
and to provide data to revise the pilot's operating 
handbook. 


These flight tests were conducted at the Air 
Force Flight Test Center, Edwards Air Force Base, 
California, from 11 July to 9 August 1957. The рго- 
gram required 11:35 hours on 56-1317 (Case XX 
wing), and 4:30 hours on 56-1001 (Case X wing), 
for a total of 17 flights. The Case X wing aircraft 
was maintained by the Air Force and the Case XX 
wing aircraft was maintained by the Contractor at 
Convair's ЕАЕВ facility. 


F-102A S/N 56-1317 is a production aircraft 
except for a Case XX wing replacing the standard 
Case X wing of earlier models. The atmament was 
replaced by instrumentation, and the aircraft was 
ballasted to obtain as near a combat loading as pos- 
sible. F-102A S/N 56-1001 is a production aircraft 


with a Case X wing and has only minor additions 
of test instrumentation in the cockpit for these tests. 
The planform and cross section of the Case X and 
Case XX wings are identical except for the leading 
edge camber and the tip design. The Case X camber 
extends from 6.34 percent of the local semispan while 
the Case XX extends from 15 percent of the local 
semispan and has a larger "droop." The tips of the 
Case X wing are reflexed up, while those of the. Case 
XX wing continue the camber to the extreme tip. 
The elevon area of 56-1317 has been increased from 
67.15 square feet to 70.06 square feet. Both aircraft 
compared here differ from the Phase IV and VI test 
aircraft in that the main gear has been skewed for- 
ward and the larger vertical fin installed. 


In order to eliminate any variable due to differ- 
ences in thrust, fuel consumption, etc, between two 
different engines, the same engine was used in both 
aircraft throughout the entire program. The thrust 
and engine pressure ratio trim setting were checked 
frequently to make certain they remained the same. 
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| Ш cockpit evaluation Both aircraft tested have representative cockpits 
| and contain many improvements suggested in AFFTC 

Phase IV and Phase VI reports. The general arrange- 

ment is satisfactory except for the following дећ- 

cienctes: 

1. The rudder trim switch is difficult to locate 

1 and operate. The switch should be made more 
accessible by moving it to the left console just 
aft of the throttle. 


| 
| 2. The landing gear warning light in the 
í 5 landing gear handle is difficult to see. 


| | me 9 3. The landing gear warning light comes on 


"Aa СА when the gear is not down and locked at alti- 


ЕЖЕ 3738. tudes below 10,000 feet and at indicated air- 
| _ U S AIR FORCE FC- СЗ 8 ро speeds below 275 knots. The sensing shouid Бе 
== | - E == похо changed so the light is actuated at airspeeds 
encountered on final approach, or approxi- 

mately 200 knots or below. 


Ш take-off 


‚ The take-off characteristics have been improved 
With the increased camber and larger elevon areas of 
the Case XX wing. The larger elevons enable the 
pilot to rotate to a take-off attitude approximately 10 
knots IAS lower than with the Case X wing result- 


ing in a lower minimum take-off speed. The lower. 


drag at high angles of attack with the increased cam- 
ber of the Case XX wing enable a slightly faster 
acceleration immediately after take-off. 

Тће take-off characteristics of 56-1317 and 56- 
1001 are improved over the earlier F-102 aircraft used 
in Phase IV and VI tests because of the skewed land- 


Phase IV 
Unskewed Gear 
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ing gear. The straight landing gear of the early air- 
craft resulted in a greater nose down moment and a 
higher speed was required prior to the elevons be- 
coming sufficiently effective to rotate the airplane. 
Skewing of the gear forward on later aircraft has re- 
duced the rotation speed appreciably. А significant 
reduction in minimum take-off speed is realized as a 
result. 


The minimum speeds for rotation with full back 
stick in the ground roll and subsequent take-off are 
tabulated for each of the aircraft tested along with 
the information from the prior Phase IV tests 
( AFFTC-TR-56-23). 


56-1001 56-1317 
Skewed Gear Large Elevon 
5та!! Elevon Skewed Gear 
Case X Wing Case XX Wing 


5" / 2-5 қ ‘ 


Take-off 155 knots IAS 


135 knots IAS 


29.15 percent 
MAC 


130 knots AS || 
29.8 percent Ч 


| і 


*Lower nose wheel aff 
speed can be obtained Ну 
applying aft stick at ап- 
proximately 125 knots. 


# 


B climb performance 


| 
The climb performance of the Е-102А has been | 
substantially increased Бу the addition of the Case 
XX wing. The maximum power combat ceiling has | 
been increased 4,200 feet to а height of 56,000 feet, 
and the time to climb to 50,000 feet has been de- 
creased by more than 1 minute. The military power 
climb ceiling has been increased by 1,000 feet to a 
ceiling of 44,200 feet. Climb data is presented in р 
Figures 1 through 4, Appendix I, and summarized іп 
the following table. 
The maximum power combat ceiling obtained by | 


ап Е-102А in the AFFTC Phase IV performance test ` T 
was 56,000 feet. However, this aircraft had the engine 

pressure ratio trimmed higher than is permitted at = 

this time. The decrease in thrust resulting from the MAXIMUM POWER CLIMB PERFORMANCE | 


(Times are from Sea Leval) 


| lower trim in use at present is the reason that the 
| rate of climb measured on 56-1001 in this evaluation 
is lower than that presented in the АЕЕТС Phase IV 

| performance test report. 

The climb schedules used were obtained from the 
AFFTC Phase IV performance test (AFFTC-TR-56- 
23). These schedules were easy to hold with all damp- 
ers and the trim servo operating properly. 


PRESSURE ALTITUDE 


FEET x 10^ 


TIME TO CLIMB — MINUTES 


Aircraft Na. 56-1317 (Case XX Wing) Aircraft No. 56-1001 (Casa X Wing) 
Altitude Mach Rate of Climb Time to Climb Weight Rate of Climb Time to Climb Weight Mach 
ft. Number ft/min min. lbs. ft/min. min. Ibs. Number 


Sea Level i 19,000 : B 
10,000 18,000 ES 
20,900 15,400 Лива 
30,000 11,400 26,100 
40,000 7,000 25,800 
50,000 2,800 25,400 
52,800 1,800 25,000 
55,000 1,000 Das 
57,000 0 
* Timo from previous Phase !V tests 
with Case X wing, corrected to eur- 
rent біт schedule. 
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B level flight performance Case ХХ wing. In the power approach configuration 


Test data indicates the Case XX wing to be .01 
Mach number slower in level flight maximum speed 
at 35,000 feet, This is within the inaccuracies of meas- 
urement and repeatability, and is not considered at all 
significant. 

The Case XX wing increases the level flight 
maximum speed of the aircraft by .03 Mach number 
at 45,000 feet and .06 Mach number at 50,000 feet. 
( Maximum speed at 50,000 feet is 1.05 Mach number 
with the Case XX wing.) Maximum speed data is 
presented in Figure 5. 

The increase in camber has penalized the Case 
XX wing approximately 5 percent in range at alti- 
tudes below 40,000 feet, but little difference can be 
noted at higher altitudes. A comparison of the spe- 


cific range parameters with those obtained in the. 


Phase IV tests indicates a reduction of 3 percent at 
45,000 feet and 10 percent at 40,000 and 30,000 feet. 
However, the specific fuel consumption of the engine 
used. in this evaluation appeared to be 3 to 5 percent 
greater than that obtained during the Phase IV tests 
as noted on Figure 8, Appendix I, of this report and 
Figure 10 of AFFTC-TR-56-23. This difference in 
fuel consumption is responsible for the difference in 
specific range at 45,000 feet and one-half of the dif- 
ference at lower altitudes, 


qualitative handling 
characteristics 


Тће most noticeable difference between the Case 


XX wing and the Case X wing is further improve- 
ment of the low speed handling characteristics of the 


the onset of initial and heavy buffet has been de- 
creased by approximately 15 knots IAS. At a weight 
of 24,000 pounds, the initial buffet occurs at approxi- 
mately 140 knots, and heavy buffet is encountered at 
approximately 125 knots. The traffic pattern, final 
approach, and landing can be comfortably flown 10 
knots slower than with the Case X wing. 

Stalls are still difhcult to obtain because of the 
high rates of sink encountered. One distinct improve- 
ment in stall approaches is the increased lateral con- 
trol down to 90 knots, the minimum airspeed investi- 
gated. Due to high rates of sink and control deterio- 
ration, it is recommended that airspeeds below 125 
knots be avotüed. 

There is no noticeable degradation of stability 
and control with the Case XX wing. Longitudinal 
control has been increased as discussed under "Таке- 
Off" largely because of the increase in elevon area. 
The qualitative evaluation did not disclose a notice- 
able improvement in lateral control except at low 
airspeeds. However, a quantitative evaluation would 
probably show that the larger elevons improve lateral 
control throughout the speed range. 


MC-1 partial pressure suit 


It was again very apparent during this series of 
tests that the ease and facility with which the F-102A 
is flown is greatly impaired by the necessity of wear- 
ing the partial pressure suit under conditions of high 
altitude flight. The pressure suit restricts the pilot's 
freedom of movement within the cockpit to the extent 
that the aft console circuit breakers cannot be reached 
and the IFF control console cannot be seen. With the 
canopy in the open position the pilot is unable to 
reach the canopy closing handle. The pilot's field of 
vision to the rear is so restricted bv the pressure suit 
that the wing tips (normally visible) cannot be seen. 
Visibility during steep turns is compromised by the 
limited freedom of movement imposed by the pres- 
sure suit. Pilots have considerable difficulty in seeing 
another aircraft well encugh to fly wing position. 

The pressure suit is uncomfortable under the 
best conditions, and is almost intolerable in warm 
weather. This is a particularly serious problem in 
tactical use, since pilots on stand-by are required to 
wear the suit for considerable periods of time on the 
ground. 
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CONCLUSIONS 


THE INCORPORATION OF THE CASE XX wiNG ОП an Е-102А 
in place of the Case X wing has produced an increase in 
maximum power combat ceiling of 4,200 feet, and an in- 
crease of .06 Mach number level flight maximum speed at 
50,000 feet. Nautical air miles per pound of fuel are 
decreased 5 percent at low and medium altitudes, but the 
Case XX wing provides the same range parameters as the 
Case X wing if a higher cruising altitude is used. The low 
speed handling characteristics are improved. 


: RECOMMENDATIONS 


IT IS RECOMMENDED THAT: 


1. The Case XX wing be provided on future production 
F-102A aircraft. 


2. The performance figures in the pilot's operating hand- 
book be adjusted to reflect the performance data included 


in this report. 
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APPENDIX | 


data analysis methods 


B references 


1. Flight Test Engineering Manual, AFFTC.TR 
Мо. 6273 (Revised) May 1951. 

2. Flight Research Branch Technical Note В-4, 
Kenneth Lush. 

3. Phase IV Performance Test on F-102A, AFFTC- 
TR-56-23, January 1957. 


thrust computation 


In-flight thrust computation was made using the 
methods and procedures outlined in reference 1. The 
nozzle coefficient was checked with a static thrust run. 
The extrapolations of Pratt and Whitney curves 
No. 17818, dated 31 October 1955, and Мо. 17821, 
revised 11 June 1956, were used for higher in-flight 
values. Air flow for computing ram drag was obtained 
from Pratt and Whitney's curve Мо. 17145 using a 
ram efficiency of 96 percent in all subsonic speeds. 

The engine was trimmed as recommended by 
TO-102-1 at the start of the tests. This trim was re- 
checked several times during the program. This data 
is shown in Figure 15 of this Appendix with the 
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recommended trim curve used. Ап in-flight bias curve 
was then obtained from maximum and military power 
tests and presented in Figure 13 and 14 of this Ap- 
pendix. Standard day pressure ratios for correction to 
standard conditions were taken from the bias curve 
directly. 


atmosphere used 

To facilitate the comparison between this test 
and previous F-102 tests, all performance data was re- 
duced using the old МАСА standard day atmosphere, 
which has a standard lapse rate of 2 degrees centi- 
grade per 1,000 to 35,332 feet altitude and is then 
constant (—55 degrees C) throughout the altitudes 
reached in this test. 


drag and lift computations 

Drag data from level flight speed power, maxi- 
mum speed points and climb data were computed as 
outlined in reference 1. The angle of climb was com- 


puted and used in obtaining Hft and drag from the 
climb data. 

Maximum speed was determined using Figures 9 
(corrected net thrust versus Mach number) and 13 
(in-flight bias curve) to correct the test day point to 
a standard day. A series of successive approximations 
was required. 


continuous climbs 


Continuous climbs were corrected to standard day 
conditions with the procedures outlined in reference 1. 
The data was corrected to the thrust indicated by the 
in-flight bias curve. Exhaust gas temperatures were 
corrected to the standard day thrust from the bias 
curves, but no attempt was made to correct for a pos- 
sible overtemperature condition because of the in- 
accuracies inherent in the exhaust gas temperature 
indications. 
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Ш fue! flow 


Fuel flow data was corrected to standard condi- 
tions using Figure 8 of this Appendix. The slope of 
the fuel flow curve was employed to correct the test 
point rather than obtaining standard values directly 
from the curve. 


airspeed calibrations 


Standard production airspeed systems were used 
in both aircrafy in this evaluation. A calibrated pacer 
aircraft was used to obtain airspeed and altitude posi- 
tion error data to verify the calibration curves ob- 
tained during the Phase [V performance flight tests. 


ambient temperatures 

Ambient temperatures were determined from 
Rawinsonde data obtained from the base weather de- 
tachment before and after the flight. 


performance plots 


Figure No. 


ار ےت ٹڈ 


Power 0۱۱۱38. .ےس‎ ___ 10 
Leve! Flight Репогтапсе ___________________18 
Drag ری‎ m -~ 24 
Drag Rise — ~~ _ _ 25 
Pressure Ratios (1126 
Static Thrust Calibration 29 
Airspeed Са ћганоп_______________________ 30 
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Ш aircraft dimensions 


WING: Case XX Wing Case X Wing 
Area 695.05 ft. 695.05 ft. 
Span 38 ft 1.6 in. 38 ft 1.6 in. 
MAC 23 ft 9.1 in. 23 ft 9.1 in. 
Aspect ratio 2.189 2.189 
Incidence 0° D° 
Dihedral 0* 0° 
Leading edge 

sweepback 60° 60° 
Trailing edge 
sweepback 5° 6° 
Camber 15% local 6.34% local 
semispan semispan 
ELEVONS: 
Area 70.06 ft? 67.15 ft.” 
Span 14 ft. 12 ft 10.7 in. 
Deflection 
symmetrical + 25", ° 428”, —8° 
asymmetrical 79 + Те 

VERTICAL ТАП: 

Агеа 95.14 ft. 95.14 ft." 
Length 15 ft 9.2 in. 15 ft 9.2 in. 
Height 8 ít 5 in. 8 ft 5 in. 
MAC 125.49 in. 126.49 in. 
Aspect ratio 1.38 1.38 
Airfoil NACA 0004-65 NACA 0004-55 
(modified) (modified) 

Leading edge 

sweepback 60° 60° 
Trailing edge 

sweephack ра 0° 

RUDDER: 

Area 9.70 ft." 9.70 ft.’ 
Deflection + 25° 25° 

FUSELAGE: 

Length 68 ft 3.3 in. 68 ft 3.3 in. 


B flight limitations 


AIRSPEED LIMITATION: 1.5 Mach number or 655 knots IAS 
ROLL MENEUVERS: 
Altitude—ft.. 
Above 20,000 
Sea level to 


Aileran Deflection 
No restriction 


Airspeed—kts. 
0 to maximum 


20,000 0 to 450 No restriction 

Seal level ta 

20,000 Above 450 One-half throw 
ACCELERATION LIMITATIONS: 

Symmetrical -5.8g to —2.4g 


+ 5.56 to —1.4g above 480 knots IAS 
below 12,000 feet 
Asymmetrical 4.08 to Og 
Lateral 144 pounds rapidly applied pedal force 
LANDING GEAR EXTENSION SPEED: Maximum allowable speed 
with landing gear extended 
is 240 knots IAS 
DRAG CHUTE DEPLOYMENT SPEED: 160 knots IAS 
RAM AIR TURBINE LIMIT SPEED: 
345 knots IAS maximum 
125 knots IAS minimum (to maintain adequate emergency hy- 
draulic pressure) 
TRIM SERVO: Restricted below 5000 feet above terrain 
PITCH DAMPER: 
Prohibited at speeds in excess of .95 Mach number below 5000 
feet 


Do по! operate armament gear or bay doors in flight. 
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ENGINE OPERATION LIMITS: 
ЕСТ — °C 


Sea Level Tima Limit — min, 
із 35.000 Above Ground Flight 
Feet 35,000 Feet Operation Operation 
Maximum 640 670 1 15 
Military 630 660 5 30 


The power plant installed in 56-1317 and used 
also in 56-1001 15 а Pratt and Whitney J57-P-23 turbo- 
Jet engine (S/N P607268) with a flap-type nozzle, 
and a tandem cylinder, forged flap afterburner. The 
engine 15 rated at 16,000 pounds sea level static thrust 
with afterburner and 9,800 pounds in military power. 


weight and balance 


In order to simulate combat weight and balance 
conditions both aircraft were ballasted prior to the 
program. The gross weight at engine start of 56-1317 
(Case XX wing) was 28,110. pounds with a center of 
gravity location at 29.9 percent MAC. The aircraft 
weight with fuel expended was 21,112 pounds with 
a center of gravity location at 23.9 percent МАС. The 
gross weight at engine start of 56-1001 (Case X wing) 
was 28,163 pounds with a center of gravity location 
at 29.2 percent MAC. The weight of this aircraft with 
fuel expended was 21,104 pounds with a center of 
gravity of 23.9 percent MAC. 


Data was obtained from the Case XX wing air- 
craft by means of a photo-panel, telemetering, and 
precision instruments in the cockpit for pilot call-out 
as back up. The photo-panel recorded the following 
parameters required for the flight tests: 

Airspeed, altitude, low speed rotor rpm (N,), 
high speed rotor rpm (14), fuel remaining, correla- 
tion counter, time of day, and incremental time. 

Engine fuel flow and afterburner fuel flow were 
telemetered for ground recording. 

In addition to these, a sensitive airspeed indica- 
tor, sensitive altimeter, and sensitive roll rate indicator ` 
were installed in the cockpit for pilot call out for 
hand recording. 

Data was obtained from the Case X wing aircraft 
by installation of the following calibrated, sensitive 
instruments into an auxiliary panel in the cockpit: 
airspeed indicator, altimeter, exhaust gas temperature 
gage, and pressure ratio gage. In addition, a sensitive 
normal accelerometer was installed in the standard 
instrument panel, and a Lewis temperature poten- 
tiometer was installed on the right instrument console. 
АП of the above values were read over the radio by 
the pilot, and hand-recorded on the ground. 
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Report Мо, 20-8-108 
Model YF-102 

Date 6 April 1954 


Revised 15 June 1954 
INTRODUCTION 


This flight test program describes the testing to be conducted by 
Convair оп ҮЕ-102 airplane Serial Number 53-1779. 

The flight test program will be conducted by Convair, at the ‘ir 
Рогов Flight Test Center, Edwards Air Force Base, Edwards, California. 

A total of thirty-two (32) flight test hours was originally allotted 
to the program, However, some of the flight test taske were transferred 
to airplane Serial Number 53-1780 in order tó insure delivery of 53-1779 
to Hughes Aircraft Company by 31 August 1954. 

Development testing of the engineering pilot assist system has been 
transferred in its entirety to 53-1780. Operation of the pitch and yaw 
damper system will be checked by using nominal value parameters. Full 
development of the system and determination of optimum parameter values 
will be accomplished on 53-1780. 

Approximately ten (10) flight test hours will be required for this 
program. The operational test schedule on pages 27 and 28 describes in 
more detail the utilization of the flight time, and presents a time schedule 
ef events. 

This revised program supersedes the original program, Convair Report 
Humber 20-8-108, dated 6 April 1954. It is authorized by Ц. 5. Air Force 
Contract AF33(600)-5942, Supplemental Agreement No. За 
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DESCRIPTION AND CONFIGURATIOES 
Airplane General 


Tho Роја airplane 30 э single place, land based, high 41516208, 811 
weather interceptor. The primary mievion of the ultimate production airplane 
io the interception and destruction of attecking onzmy aircraft and airborne 
missiles whioh fall within the performanso capabilities of the aircraft, its 
armament and associated electronics squipment under all conditions of weather 
and visibility. Its offensive armament will include conbinations of 2.75 inch 
folding fin aircraft rookotg and а maximum of вік Faison GAR type míssilo. 
Guidance and release of thie armament will be controlléód by the Hughee МХ-1179 

CJ fire control syatem in tho ultimate production modelos ‘Tho ultimate production 
vorsion with ЫХ-179 will bo capable of ground controlled interception (GCI) 

| typo eperatiens о 
| The distinguishing physical oharact:risties of tho F-lO2aGiTplene are its 600 
delta wing platform, half doita wertical fin without horizontal tail surfaces, 
and the fusolage cheek typo engino air inlet duotso 

Тһе irreversible fully hydrallie powered control system has only three 
movable control surfaces. These consist of an elevon on tho trailing edge о? 
each wing and a rudder on the trailing edge of the vertical fin. Но wing flapa 


are usedo 
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DESC ION & CONFIG 
| Continusd 


18-2092 Airplane 5/1 53-1779 
The YF-102 airplane S/N 53-1779 for which this flight test program has 

been compiled, is the third YF-102 type airplane to be construeted. It із 

а Convair 8-82 version airplane, snd is powered by a Pratt & Whitney J57-P-11 

turbojet engine with afterburner. Take-off gross weight is approximately 

29,000 pounds. | ; 
А more complete deseription of the airplane including operational pro- 

cedures and limitations is presented in Reference (A). 

| The test configuretion of tho subjest airplane differs from the contr&ot- 
val airplane specifjeation due to certain deletions and modifications 

necessary to provide for installution of flight test instrumentation, Major 

items of difference are ав follow ві | 

le The М0-3 fire control system is not installed. 

2. The plastic radome is replaced Бу є metal пове esp. However, the plastie 
radome will бе installed prior to delivery to НАС. 

3. Тһе produetion nose boom is replaced by а speoiel test nose boom. The 
production nose boom will be installed and calibrated prior to delivery 
to HAC, 

ho The missile launching equipment will not be installed and the missile 
launching system will be inoperative. 

5. The pilot'a armsmont control panel in the cockpit will not be installed. 
This vil be replaced by а pilot's flight safety panel. А special cock- 
pit awiteh is provided for opening and closing the armament bay doors. 
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РАТА MEASUREMENTS 


А complete list of all data measurements to be recorded during the 
accomplishment of each flight test item is presented on pages 29 thru 32. 

А complete description of the instrumentation system and assocleted 
special equipment necessary to record the data is presented in Соптајг Re- 
port Number 20-8-053, Test Instrumentation Report, Airplane Serial Number 


53-1779, dated 15 February 1954. 
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ST OBJECTIY 


The flight test task of the subject airplane is given by Exhibit "А" 
of Convair CCN 32, MSN94352, dated 17 November 1953. The assignement 16 
stated in Exhibit "A" ав follows: 

> g ол 

То be utilized for dovelepnent of the prototype MG-3 fire control 

system. This will consist of manual operation of MG-3 computer 


radar sub-systems. System and aireraft tie-in,” 


Hughes Aircraft Company has been designated as the primary test agency 
for this airplane. Convair will flight test the airplane during the four 
(О months period prior to the start of the НАС program, 
| The basic objectives of the Convair program аге ав follows: 
1, To establish the besie flying qualities of the вітрів пе and to determine 

the dynamic response of tbe airplane to spscificd control surface deflections, 
2. То determine the dynamic response of the flight control system to specified 

control surfaee defleetions while using predetermined nominal parameter 

values for the eleotronic piteh and yaw dampirg system. 
За To perform required flight calibrations of instrumentation equipment. 

The flight test items which will be accomplished during this program are | 
presented on pages 8 thru 26, These tests are in the nature of Phase I tosta in 
accordance with AFR 80-14 of 11 September 1951, Actual flights will be scheduled 
| to aceomplish ав many items simultaneously as possible for any given configuration 
| and flight condition, 
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FLIGHT RESTRICTIONS 


Temporary operating restrictions will be inposod on this airplanes until 
deleted by resulte of tests, design studies or agreement. These restrictions 
will be imposed by Convair Enginsering or the USAF. Tho temporary restriction: 
will be furnished to the operating agenoies by Convair Enginsering- 

The current operating restrictions Гог this airplane in effeot on the 
date of publication of this report are given below: 


The airplane is nat to be operated in excess of current operating limits 
ог restrictions at any time during tbe flight test programe 


lo; Maximum Зровда в 


а. Clean configuration ~ 810 MPH IAS or а stagnation temperature of 2309 ۶۰ 
Howevor, the subject airplane 01811 not be flown at speeds in өхсәве 


of those flow by YF-102 8 Лі 52-7995. 


bo Gear Down < 276 MPH IAS. 
во Drogue Chute Deployment с 150 MPH IAS (ground operation only). 
2, Maximum Load Factors: 
a. Normal, Symmetrical: 45,55, -2.1 g «t а gross weight of 26,000 lbs. 
Use inverse weight ratio for gross weight correotions, 
bo Normal, Asymmetrical: 2,76, «1 „Од at a grose weight of 26,000 Ibe, 
co laterals 05952 | 


мить: v r. 
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FLIGHT RESTRICTIONS (Continued) 


S, Roll Mancuvers 0 


бо 


(2) 
(2) 


Yaw Damper Operation with Opt 


imum Gain Factors: 


Aileron angle is restricted to 169 for all speods above H с 0.7 


А4 өгөв angle із гөзігісбей to 242 for all speeds above 720 МРН 


IAS at pressure altitudes less than 12,000 feet, 


Optimum Gain Feotors s 

(1) Aleron angle is restricted to i4? for continuous roll 439ص‎ 
above M = 7 

(2) Adleron angle is restricted to 569 for changes in angle of bank 
of 60? ср lesa for преодв above И c 0,7 at pressure altitudes 
abeve 12,000 feet. 

(3) Adloren angle is restricted to 249 for speeds above 720 BPH IAS 


at prossure altitudes less than 12,000 feet. 
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ELIGHT TEST ITEMS | 
| Various flight tests have been planned to fulfill the objectives of the 
| program, Flight Test Items 149, which are listed below, state the type of. 
| test, purpose, requirements, and orecedure for the various tests to be 
accomplished. | 
| | These flight test items аге numbered in the approximate order in which 
they will be accomplished during the огоргаш, The flight test items are not 
| flight plans for individual flights. 
The data measurements required to evaluate these flight test items are 
tabulated on pages 29 thru 32, | 


Flight Test ^ — Page 
| 1 Airapeed Calibration - Subsonic Speed Range 10, 11 
| 2 Airspeed Calibration - Transenic & Supersonic 12 ~ 35 
Speed Range 
3 Angle of Attack & ¿ngle of Yaw Pickup Calibration 16,17 
4 Dynamic Lateral - Directional Stability Without 18 
Damping 
5 Dynamic Lateral - Directional Stability With 19 
| Damping | 
6 Dynamic Longitudinal Stability Without Damping 20, 21 
7 Dynamic Longitwiinal Stability With Damping e 
| 8 Dynamic Response to Speed Brake Operation 53 - 25 
9 


Dynamic Response to Armament Bay Door Operation 26 
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SYMBOLS AND CONFIGURATIONS 


The following symbols ani configurations are used throughout the remainder of 


thin report to specify configurations or flight conditions, 


Configuration: 


Р 


РА 


a MPH (IAS) 


M 


PA. 


Clean = gear up, speed brakes in unless otherwise specified, 
power required for level flight at the specified trim speods. 


Gear Down = Power required for level flight at the specified 
trim spoed. 


Level flight speed at the specified altitude with maximum 
available thrust (full efterburner operation). 


Indicated airspeed in miles per hour, corrected for instrument 
and position error. 


Mach Number 


Pressure Altitude 
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Revi 
PLIGHT TEST ITEM Noo 1 та 


Tests | Airsposd Calibration = Subsonio Speed Range СТАС Index No. 2.1 
Purpose: 
То determine static sources position error for each of the бло nose boon 
configurations. 
Beguirem»nts 2 ۱ 
Determine static sourse position error for each of the following nose bocm 
configurations?» 
lo Test nose boom used with the metal nose capo 
22 Production typo nose boom used with the plastics ۶۵۵۵۵ o 
Reguiremente acoording to specification MIL-1-5072, Paragraph 4035.34.5 аге 
epplioable to the production nose boom airspeed calibration in the speed range 
bedow M о 0.85. This requirement is stated us follows 
"Airspeed and Altitude Indication Errors 
Tho airspood and altitude indication errors duo to the location of ths 
pitotestatio tubo, ecrrested to standard sea level conditions, shall not 
exceed the limits specified in Table I then tested in flight." 
Та following configurations listed in Table I are applicable in the speed range 
below M = 0.85. Tolerances listed are oorreoted to standard sea 19731 conditions 
1596, 29.92" Не, 


| TOLERANCES . 
Configuration Speed Rango Gross Weight AS» Ind. Altimeter 
Approach (gear 185-188 MPH Landing 23 ,000¢ 4.6 МРН  25'/115 MPH 
down) (148) (145) 
22 (gear 52 МРН Normal 26,0004 4.6 MPH ella MPH 
deen 148 
Слова er MPH ДЕ Normal 26,000# 4.5 MPH "A MPH 
IAS 
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IGHT TEST ITEM No. 1 
Continued 


The test nose boom will be used during the Conveir flight test program, and vill 
contain angle of attack and angle of yaw instrumentation in addition to airspeed 
instrumentation. The airspeed calibration Гог the test позе boom will be соп» 
ducted during the early stages of the Convair flight test program. 

The production type nose boom and plastic radome will be installed on the 
airplene prior to delivery to Hughes Aireraft Company. This nose boom contains 
airspeed instrumentation only, and will require a position error calibration. This 
calibration will be conducted during the latter stages of the Convair flight test 
эйт: 

1, Conduct а pacer method calibration using a calibrated AFFTC Р-86 

pacer airplane. 
2. Conduct tests at 15,000* Р.А. for the following configurations and 


speed ranges. 


P 150 - 400 MPH (IAS) 2C MPH increments 


PA 15C = Placard speed 10 MPH incrementa 
Тог gear extension | 


- 
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Revised 15 June 1954 
GHT TEST ITEM Но» 2 
| CVAC Index №. 2.1 
1481: Airspeed Calibration ~ Transonic and Зарегвопіс Flight Range 
Purpoae 
To determine static source position error for each of the two nose boom 
configurations. 
Requirements 
Determine static source position error for the following позе boom configurations: 
1. Test nose boom used with the metal nose cap. 
a, Calibrate for airspeed range to be flown during the Convair 
flight test program. 

2, Production tyoe nose boom used with the plastic radome, 

а. Calibrate for airspeed range required by НАС flight test program. 
Procedurg 

The test nose boom will be used during the CVAC flight test orogram and the 
following calibration tests will be conducted concurrently with other test items. 

The production type nose boom will be installed prior to Hughes telivery 
and will be calibrated during the latter part of the CVAC flight test program, 

The method which will be used for calibration of the airspeed system in the 
transonic and supersonic flight regimes is a statictical method which provides for 
obtaining the value of the airspeed system error, The data from several flights 
may be combined into a single solution which is obtained by the theory of least 
squares, 

The airplane's tapeline altitude must be accurately determined with radar to 
obtain data for this method, Since data are desired from a wide range of altitudes, 
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| 


airspoed calibration data may be obtained during the climb to altitude when the 


purpose of the flight is to oerform tests of a different character at high 


altitudes. 


Physical data required for this method are as follows: 


1, 


го 


Ап accurate survey of the static pressure and фероегађуке versus 
8133418, of the atmosphere in which the test flights are to be 
made. These data will be obtained bs radiosonde atmospheric survey 
and should be obtained over several successive days during the test 
period. 


ipdisated static and dynamic pressure of the test airplane's airspeed 
system, These data must be obtained during a subsonic, atmospheric 
surveying climb to altitude and a subsequent high speed dive to low 
altitude. These flights must be accomplished on at least three 
different days to obtain ample data for atmospheric survey. 

The tapeline altitude of the test airolane mist be accurately 
determined by radar tracking during these flights. The actual flight 
test procedures will be as follows: 

(1) Airplane configuration - P (clean) 
(2) Request special radiosonde data at aoproximately the time of the 
flight. 


CONFI 


ENTIAL 
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(3) 


(4) 


(5) 


(6) 


(7) 


(в) 


(9) 
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FLIGHT TEST ITEM No..2 
ontin 


Track the entire flight of the airplane or as much of it 

as possible with the radar available at ЕЛЕВ using 2.0 

second intervals between data points. 

Obteán photo panel data at the rate of one frame every two 
seconds during the entire flight. Higher frequency photo 
panel data permitted on вау partion of the flight. 

Climb et IRT to $7,000 feet Р.А. Maintain indicated speed 
over the range of M « „6 to M = „8, but do not exceed М = 0.85. 
Maintain flight pattern during climb as shown in sketoh, page 15 
Stay within 15 miles distance of radar station during olímb, 
and fly a pattern which keeps the airplane opposite the sun 
from the radar tracking station as much as possible. 

Make high speed runs along highway U.S. 466 as shown іп 
sketoh, page 15 о 

Descent my be rade at any speed, but airplane should be kept 
within а 15 mile radius and out of the sun quadrent ae much as 
possibile. 

These teste аге to be performed on at least three different 
flights. 

The effects of load factor on the airspeed position error will 
be investigated by accomplishing above procedure under accelerated 


flight conditions, 


CONFIDENTIAL 


SECURITY INFORMATION 


CONFIDENTIAL 


` San Diego Page 38 
Вера Noo 20-8-108 
FLIGHT TES? ITEM No. Š Мойад 77-108 
UQemimed] T 


Dats 8 eir 1954 
Revised 15 June 1954 


suggested flight pattern for Flight Tost Item 2o 


£ft 


Try --і“- 
| 


— о m “əл. || тыныш 


ее, раб STATION 


| 
М р» | ү, 
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FLIGHT TEST ITEM No. 3 
_ CVAC Index №. 1.7 

Teqts Angle of Attack and Angle of Yaw Pickup Calibration 
Purpose, 

To determine the position error of the test Specialties (ADD) angle of 
attack and angle of yew pickups mounted on the fuselageo 

The fuselage ADD pick-ups will be necessary for determination of angle of 


аблок өлі angle of yaw when the pleatic nose radome and production nose boom 
аго instalied on the airplane. 

These pickups are for test purposes only and will be гор وہہ‎ by the 
produstion servo mchanismes vane type indicators at e \№ боғ date when these 
indicators become available and whan the optimun location Гог them has been 
determined, 

Requirements 

Angle of attack measurements are desired to an acouraocy of 26 degree. 

fhe accuracy of the angle of yaw measurements is not stated. Horever, the 
error should be small for small angles of yaw (0-5 )с 
Procedure 

Fuselage Specialties airstream directional detector (ADD) pickups will be 
calibrated with vane type angie of attack and angle of yaw indicators mounted on 
the test nose boom, 

The ADD angle of attack рїо ар ie losated on the loft hand eido of the fusos 
lage at Station 69. The ADD angle of yaw pickup ia located аб the bottan conter- 


lino of the fuselage et Station 89.8. 


pm 
gum | й ғо mp | SG B 
4 h : D: Ui 
КЕ | " 4 
تا‎ 5 
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FLIGHT TEST ITEM №. 3 
| (Continue 

Correction constants for the nose boom angie of attack indicators will 
be determined during umaccolerated level flight бу means of a resarding 
deck angle inslinometer. This will be accomplished by recording deok angle 
ovor the range of test airspeeds while the airplane ia in stabilized level 
flight. These correetions will be applied to the nose boon angle of attack 
data for all other accelerated, maneuvering flight conditions during ADD 
calibration, 

The ADD yew indicator data will be compared directly to the nose bom yaw 
vane data for all flight conditions during ADD calibration. 

Except for the level flight checks of the позе bom angie of attack indi» 
caters, no special flight tests are required Гог the ADD pickup celibrations, 
Тһе calibration will be determined by statistioal analysis of nose boom data 
taken for various flight conditions which will be flown during the program, 
Тһе calibration should cover the speed, altitude, and lead factor ranges which 


will be flown during the HAC flight test ргоргещо 
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FLIGHT TEST ITEM NO. 4 = 
СТАС Index Но, 1.2B 


Test: Dynamic Lateral-Directional Stability Without Damping. 
Purpose: 


(1) 


(2) 


To determine the airplane’a inherent damping characteristics of 
rudder induced lateral-direstional oscillations. 

To determine control syatem response to pulsed rudder input signals 
while flying without damping Ечпе опа, 


Requirements 


(1) 


Determine sirplane response to abrupt rudder deflections without 
damping functions for the given conditions, 


Prooedure 


(1) 


(2) 


(3) 


The CVAC flight test programmer will be used to preduce pulsed rudder 
input signals to the rudder servo amplifier. This signal will cause а 
rudder deflection of predetermined rata, emplitude, and duration, The 
required data will be recorded during the control surface deflection and 
during the following latersl-directional oscillations. 

Trim the airplane in stabilised level flight in Manual Flight Mode for 
the configurations, speeds, and altitudes specified for runs 1 - 14 
tabulated on page 33. The piteh damping system mst be inoperative 
during this test. 

Operate the programmer as previously described to produce the desired 
rudder deflection, and to operate the data recording systems. 
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FLIGHT TEST ITEM ХО, 5 
CVAC Index №. 1.28 


Е 


R$: Dynamic Lateral - Directional Stability with Damping. 
Expose: | 
(1) To demonstrate damping of rudder induced leteral-directional oseillations 
with nominal pitch and yaw demper parameter values. 
(2) То demonstrate control system response to pulsed rudder input signals with 
| nominal pitch and yaw damper parameters, 
Reguirenentat | 
(1) Determine airplane response to sbrupt rudder defleotions with damping 
circuits in operation. 
Ixpasdure 
a (1) The CVAC flight test programmer will be used to produce аха input 
signals to the rudder servo amplifier. A predetermined nominal yaw 
rate gain factor, yaw rate time cow tant, and yaw rate gyro tilt angle 
will be fixed into the yaw damper network for the given flight conditions. 
(2) Trim airplane in stabilized level flight in manual flight mode fòr the 
configurations, speeds, and altitudes specified for runs 29 - 34 tabulated 
on page 33. 
(3) Operate programmer as previously desoribed to produce the desired rudder 
defleetion and to operate the recording systema 
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FLIGHT TEST ITEM NO, 6 
CVAC Index No, 1.16 


1685: Dynamic Longitudinal Stability Without Damping. 


Ригрове 


(1) То determine the airplene’s inherent damping characteristics of 


elevator induced longitudinal oscillations. 


(2) To determine control system response to pulsed elevator input signals 


while flying without damping functions. 


Rsquirements 
(1) Determine airplane response to abrupt elevator deflections without 


damping functions for the given eonditions. 


Іроседиге 
(1) The CVAC Flight test programmer will be used to produce pulsed elevator 


(2) 


input signals to the elevon seevo amplifiers. The input signal will 
cause an elevator deflection of predetermined rate, amplitude and 
duration. 

Thim airplane in stabilized level flight in the Manual Flight Mode for 
the ойи АТАЙЫ: speeds, and altitudes specified for Runs 15 - 28 
tebulated on page 33. 

The pulse and input elevator deflections during initial tests will bo 
limited by mechanical stops in the elevon servo actuators to 4.75 degrees. 
After а preliminary evalustion of airplamresponse the stops will be 
removed and the deflections indicated for the runs above will be possible. 
All pitch and yaw demper gain factors on the parameter control box will be 
set to zero value for this test. 
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FLIGHT TEST ITEM Hoo 6 


(3. Operate the programmer ayeten as previously девох Бой to produce the 
desired elevator deflection and to operato the data recording may ctem. 


(4) Retrim airplane as necessary to return to original trim conditions 
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FLIGHT TEST ITEM NO. 7 
СТАС Index Ко. 1.16 
Saat: Dynamic Longitudinal Stability With Damping 
грозе 

(1) To demonstrate damping of elevator induced oscillations with nominal 
pitch damper рагашефег values. 

(2) То demonstrate control system response to >ulsed elevator input signals 
during pitch damper operation with nominal parameter settings, 

Requirements 

(1) Determine airplane response to abrupt elevator deflections with damping 

circuits in operation. 
Procedure 

(1) The CVAC flight test programmer will be used to produce pulsed elevator 
input signals to the elevon servo amplifiers. This signal will cause 
an elevator deflection of predetermined rate, amplitude and duration. 

А predetermined nominal pitch gain factor will be fixed inte the pitch 
damper network го. th. given flight conditions. 

(2) Trim the airplane in stabilized level flight in Manual Flight Mode for 
runs 35 + 40 tabulated on page 33. The pulse input elevator deflections 
during initial tests will be limited by mechanical stoos in the elevon : 
servo actuators to 3.75 degree. After а preliminary evaluation of air- 
plane response, the stoos will be removed and the deflections indicated 
for the runs above will be possi е. 

(3) Operate orogrammer system ав previously described to produce the desired 


elevator deflection а па to operate the data recording system, 
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FLIGHT TEST ITEM NO. 8 
CVAC Index No. 1.7 


Деві: Dynamic Response to Speed Brake Operation. 


(1) To determine the effect of speed brake extension and retraction while 
flying with constant power settings. 
(2) To determine the static and dynamic stability characteristics of the 
airplane with араай brakes extended. 
Ecoulremontoi 
(1) Determine the effects of extending and retracting speed brakes while flying 
in stabilized level flight for the conditions specified below. 
(2) Determine the following characteristics when flying in stabilised level 
flight with speed brakes extended, 
(а) Static longitudinal stability 
(b) Dynamic longitudinal stability 
(c) Static lateral-directional stability 
(d) Dynamic lateral-directional stability 
Procedure 
Conduct tests in Manual Flight Mode using nominal damping parameters. 
(1) Trim airplane in stabilized level flight conditions specified below. 


Configuration Ixdm speed Altitude Брега Range 
P 330 MPH (IAS) (35,000! Р.А. 330 - 220 MPH (TAS) 
(M = 9) (М = „9 to Ма 26) 
Р 285 MPH (IAS) 15,000‘ Р.А, 320 = 185 MPH (IAS) 


ЭГ (M= .5) M= „56 to M= „32) 
- 
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CHT TEST ITEM NO. 
Continued 
Exoceduxs 


Operate speed brake control and extend brakes full out. Operate 

programmer during deceleration period to produce pulsed rudder deflections. 
Maintain constant altitude during deceleration period. When lower limit of 
speed range is reached, retract speed brakes. Record data during entire 
operation outlined above. 

(2) Trim airplane in stabilized level flight with speed brakes extended with 

NRT for the flight conditions specified below. 

(a). Without re-triuming controls, change power setting and stick force 
as reguired to maintain stabilized flight at the specified speed in- 
erements. Record data at each trim speed and at each stabilized 
airspeed increment. Maintain the test altitude to #2000 feet, ЇР 
the altitude margin cannot be maintained, ít will be necessary to 
break the test up into several runs so that the test altitude can be 
held more closely, 

(b) Trim airplane as for (2) above at 293 MPH IAS (Mach .8) and 35,000! 
P,A. Perform steady wings level sideslips to the right and left 
ån increments of 29 up to a maximum of 8° sideslip. Stabilize side- 

slip at each increment. Record data for the trim speed and at each 
increment of sideslip angle. Repest the test at 370 MPH TAS (Mach „64) 
and 15,000! Р.А. 

(c) Trim airplane as for (2) above, and determine dynamic longitudinal 

stability by the procedure outlined in Flight Test Item 6, page 20. 


Operate programmer system to produce pulsed elevator input signals, 
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IGHT TEST I' 0 
Continued 


(d) Trim airplane ав for (2) above, and determined ynamic laterala 
directional stability by the procedure outlined іп Flight Test 
ltem 4, page 18. Operate programmer system to produce pulsed 
rudder input signals. 


Zest Conditions 
Configuration Жіп Зовед Altitude ӛргед Range 
P 293 MPH (IAS) 35,000! Р.А, 230 to 305 MPH (IAS 
(№ ,80) (M= „64 to М = „83 
20 MPH Increments 
Р 370 МРН (14$) 15,000: Р.А. 275 ~ 460 MPH (IAS) 
(м ж 264) (М ын 248 to M = 80) 


20 MPH Increments 
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GHT TEST 0. 
СУАС Index №. 1.7 


Dynamic Hesponse to Armament Bay Door Operation, 


To determine the transitory response effects caused by armament bay 


door operation, 


Procedure 


(3) 


(4) 


Conduct tests in the Manual Flight Mode using nominal damping parameters. 
Trim airplane in stabilized level flight for the flight conditions 
Specified below: 

Бор ока јод Isin 4 Altitude 


P 330 MPH (IAS) / 35,000: Р.А, 
(M = .9) 


Р 415 МРН (IAS) 20,000! Р.А. 
(ме 8) 


Allow airplane to fly “hands off" controls and operate armament bay door 
control switch to open doors, Hold doors open five seconds and then 
close. Record data during stabilized period and during period of door 


operation and subsequent airplane behavior. If possible, maintain 


"Hands Off" flight until airplane restabilizes at original conditions, 
Repeat above test holding doors open four seconds, three seconds, and 


two seconds intervala for the same altitudes and trim speeds. 


CONFIDENTIAL 


CONFIDENTIAL 


Page 27 

Report №. 20-8-108 
Model YF-102 

Date 6 Аргії 1954 


Revised 15 June 1954 
OP AL PHASES 


The flight test program will be accomplished in operational test phases 


listed below. The calendar period during which these phases will be conducted 


18 shown on page 28. 


Phase А must be conducted and:completed prior to Phase B, Phase С 


flighte will be conducted during convenient periods of the flight test period. 


Phase Flight Test Items ht Hours 

А 4, 5, 6, and 7 4, 

В 8 ара 9 3 

C 1, 2, end 3 а 
TOTAL BOURS 10 
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MEASUREMENT | я 3: 154 
| ЕЕСЕЕ 29 
258 1а 84 

m 898 eA 

194 34552 


> 


FLIGHT ATTITUDE GROUP 


Maoh Number 


Indicated ۸1838 


Pressure Altitude 


Angle of Attack - Fwd, Vane 
On Nose Boom 


2 
3 
4 
5 Angle of Attack - Aft Vane (L 
On Nose Boom DRESD 
6 Angle of Attack - Left Side at Sta, 89 
Angle of Yaw - Btm Vane on Nose Boom 


Angle of Yaw - Btm CL at Sta, 89,8 


Pitch Attitude - CG 


0 Roll Attitude - CG 
Directional Heading - CG 
2 Pitch Rate - CG 


3. Roll Rate - CG 
Yaw Rate - CG 
Normal Acceleration ~ Pilot's Panel (5|8|8|518| 


16 Normal Acceleration - Nose Wheel Well 


17 Normal Acceleration - GG N 
18 Lateral Acceleration - CG 


19 Longitudinal Acceleration - CG 2207 


5 - Suggested for Flight Safety ог Supplementary Information C ОМЕОЕ ls, ny 
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X - Required Measurement 
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Elevon (R) Servo Actuator Position 


Rudder Servo Actuator Position 


Elevon (L) Control Valve Spool Position 


Elevon (R) Control Valve Spool Position 
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EST ITEMS 
a ! 
ái KE PE 
MEASUREMENT СЕ " і 2 
5% ОНА 
Ни на эн 
ад 0 d ЯС: 15 
Eod +2 
i EE Ед 
2 9 
FLIGHT CONTROL GROUP Ж E Ш 
| lengitudinal Stick Force Е Ж S! 
Lateral Stick Force Ж n A 
Rudder Pedal Force Е mn ЕЕ 
Longitudinal Stick Position Ж ди 0۵۷۳۷7 
Lateral Stick Position ШЕ ЕЙ 
чиг Rudder Pedal Position Ш 
Elevon (Г) Servo Actuator Position Нн Е 


Rudder Control Valve Spool Position 


Elevon (L) Surface Inboard Hinge Position 
Elevon (8) Surface Inboard Hinge Position 
Rudder Surface Lower Hinge Position 


Elevon (L) Surface Actuator Position 


| 
| 
LLLI‏ ل لت 
Ve‏ ا 


47 Elevon (В) Surface Actuator Position X |X 
РУ цен сс шы کی تع تح‎ 2 
118 Rudder Surface Actuator Position 


т” ЕҢ‏ نے 
Elevator Trim Actuater Position ЕЗІ‏ 19 


S = Suggested for Flight Safety ог Supplementary Information 


X = Required Measurement (Cy DES СА ү 2 1 
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FLIGHT TEST ITEMS 


Trans-Sunersonic 


Airspeed Calib. 


Aileron Trim Actuator Position 
Rudder Trim Actuator Position 
Engine Power Lever Position 


— 


Lower Speed Вгаке Position 


Ruddor Summing Amplifier 


ТА 0 888141 — 


Yaw Rate Sensing Gyro 

Elevon (L) Control Valve Actuator 
Fo low =v Potentiometer 

Elevon 11 Control Valve Actuator 
Follow-Up Potentiometer 


Rudder Control Valve Actuator | 
Follow-Up Potentiometer 


Elevon (L) Position Potentiometer 


1 


Ејеуоп (В) Position Potentiometer 


Power Supply (*105-volts 4-е) 


> 
IE É ho [o |-3 | о | | ~ tw 


Power Supply (-105-volts d-c) 
| Flight Programmer Pitch Signal Output 


Flight Programmer Yaw Signal Output 


S ~ Suggested for Flight Safety or 1 ещвп+ 15:14 
X - Required Measurement 4 эр md po „яе 
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MISCELLANEOUS 


Time of Day 


Time Correlation 


OAT - Stagnation Probe on Metal Nose 


сг х|х| | | ||| | 
Inlet Duct 
ТЕТІ ТЕЛІНІІІЕЕНІН | | | ||| 


АТМ Alternator Frequency‏ . ہے 


Fuel Quantity (Total) 


Missile Bay Doors Opening Indication 
вы - Left side bay doors opened 2 in.) 


Engine RPM, №2 
Pilot's Recorded Comments 
DATA FROM INDICATOR LIGHTS 


Afterburner Nozzle Position = Open/Closed 
2 


Low Speed Compressor Bleed Valves 
Position - Closed 


5 - Suggested for Flight Safety or Supplementary information = 
X - Required Measurement ۲۷۰۴۱۸۴۰ 
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FLIGHT CONTROL SYSTEM 
General 


The YF=102 flight control surfaces are actuatod by irreversible, дові, 
full hydraulic power control systems, which inolude artificial feel, ratos 
gyro stabilized pitch and yaw damping systems, triming devices, and various 
sefety features. Full hydraulic power 18 used because of the large control 
surface hinge moments required to deflect the surfaces at high dynanie presse 
ures and because the control system must be capable of responding to electronic 
signals from an automatic fire control systemo 

The airplane can bo flown at the pilot's option in 3 modes of operations 
Those are Direct Manual Flight Mode, Manuel Flight Mode, end the Pilot Assist Моде, 

In the Direct Manual Mode, tho rate-gyro stabilised damper systems have 
no effect on the basis control system, flight control surface response results 
solely from pilot movement of stick and rudder pedals which operate the full 
hydraulic power control systema. This modo 18 always available at the pilot's 
option or autamtically in cave of а malfunction sensed by the damping System 
monitoring circuits, loss of hydraulic pressure in the sesondary system or loss 
of electrical power to the control valve servo aetuatorse 

The control stick and rudder pedals are mechanically oonneotod to tho mein 
hydraulic control valves by three separate cable, rod, and bellormk systems; 
опе to operate the elevons as alevatora, опа to operate elevons as ailerons, 
and one for the rudder. When operating in Direct Manual mode, the damping system 
із disengaged and pilot contre] motion moves the spools in the hydraulic ооп» 
trol valves which, 4n turn, admit hydraulie pressure to the surface eotustáng 
cylinders. The oylíndors move the surfaces only аз long as tho pilot moves his 
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FLIGHT CONTROL SYSTEM (Continued) 
General | 


controls. When pilot control motion stops, а mechanical followeup mechanism 
shuts the control valve off. The surfaces are then hydraulically looked in 
the position last selected by pilot control, and will remain looked in that 
position until repositioned by pilot initiated control motion. 

Trin 16 accomplished by changing the zero feel force position by means of 
elestrical trim actuators installed between the feel mechanism and the 
mechanical control mechanim,. 

In the Manual Flight Mode, the pilot has control of the airplane ав عوجر‎ 
viously described for the Direst Manual Mode, but in addition, the airplane 
has dynamic stability augmentation superimposed by the pitch and yaw danping 
system. Ше elevons and rudder operate with limited authority with respect 
te pitch and yaw damping, but the pilot has full authority through hie om. 
controls. Elevon and rudder deflections, which are superimposed from the pitch 
end yaw damping system ere not felt at pilot's controls. 

Pits aand Там Damping System | 

А functional bloek diagram of the pitoh and yew Явор по system is show 
on page 472 The system has been designed to give the airplane є high degree 
of dynamic stability over its operating range and thereby provide desirable 
flying qualities as well as а highly stable armement launching platform. 
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FLIGHT CONTROL SYSTEM 


Pitch and Yaw Damping System 
The principal components of the pitch demping system are: 
1, Fiteh rate gyro 
2o Pitch rate network 
So left and right olovon servo anplifiers 
4, Left and right elevon controlevalve sorvo actuators 
So Power supply common to both pitch and yaw damping systamso 

In the Manual Flight Mode, the pitch damping system will tend to maintain 
the change in pitch rate of the airplane at sero value. The pitch rate gyro 
вепвеа any piteh rate (oscillation or rotation of the airplane about its lateral 
axis), and sends а corrective voltage signal through the pitch rate network to 
the elevon servo amplifiers. After the signal is amplified, 4% is fed to the left 
and right elevon control valve servo actuators which are comected to the min 
hydranlic control valves in series with the pilot's linkages. The servo actuators 
are hydraulic in operation, and are capable of responding to the electronic signals 
of tho servo anplifiers by means of ап elestric torque motor whioh 15 an integral 
part of the actuator. ‘These actuators move the main eleven control valves which 
produce an elevator deflection tending to reduce the airplane "s pítoh rate to sere. 
Follow-up potentioneters mounted on the aotuntars cause these actuators to retum 
to neutral or closed position when the correotivo deflection called far by the pitch 
rate cyro has been accomplished. The process is repeated es long as a change in 
pitoh rate is sensed ty the pítoh rate gyroo 
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FLIGHT CONIROL SYSTEM 
 (Continmed 


Pitch and Yaw Damping System 
In the Маша) Flight Mode, the pitch damping system is capable of producing 
elevator deflections of 2.7 degrees. During initial flight tests the pitch 
damping authority will te limited to elevator defleations of «75 degreeay 

The principles components of the yaw damping system are: 
1„ Yaw rate gyro 
до Roll rate gyro 
So Airspesd compsnsater 
4. Yaw rate network 
ہ5‎ Roll rate network 
бе Aileron position potentiometer 
7o Rudder suming amplifier 
8, Rudder servo unplifier 

In the Manual Flight Mode, the yaw damping system 60048 to maintain the 
change in уви rate of the airplane at zero valueo The yaw damping system will 
also coordinate sideslip up to the Limit of its authority. The yaw rate and 
roll rate gyros function to sense any yaw or roll rates of the airplane ani 
send out carrestive voltage signals. The cutput of the yaw rate gyro is binsed 
by the aileron position potentiometer and the yaw rate networks The output of 
the roll rate gyro is modified by the airspeed compensator and the roll rate 
network, These signals are summed together by the rudder suming amplifier and 
fed to the rudder servo enplifiers After amplification, the signal is fed to 
the rudder contro] valve servo actuators. This actuator moves the main rudder control 
valve which causos a rudder defleetion tending to reduce lateraledirsetional 
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FLIGHT CONTROL SYSTEM (Continued) 
Pitoh and Yaw Damping System 


oscillations or to reduce sidesllp during banked tura. The rudder control 
valve serve actuater із equipped with a follow-up potentiomster which causes 
the actuator to return to neutral or closed position when the corrective deo 
fleotion called for has озер accomplished, The process is repeated as long 
as yew and/or roll rates are sensed by the yaw and roll rate gyros. 

In the Manual Flight Mode, the yaw dm ping syatem 18 capable of producing 
rudder deflections of 25-1/2 degrees 
Pilot Assist System 

The Pilot Assist Mode utilizes the pilot assist systemo The pilot assist 
&yst- is being developed for use on FelO2 type airplanes that have an interin 
type fire control system without CSTI, А functional block diagram of the pilot 
assist system is shown on page 48. 

fne pilot assist system may be engaged when the airplane is being flown 
in the Manual Flight Mode only. The function of the pilot assist system is to 
maintain the airplane continuously in a referonos attitude фесећ as that attitude 
which exists at the instant the system was өпререйо 

In the Pilot Assist Mode, the pilot's control of the olevon system through 
the stiok control is locked out by the eleven manual болго) lockout valves; 
Mechanical feedback fram the eleven to the main control valve is looked out, 
and an electrical feedback system is ugedoe Full authority control of the elevon 
гчузбеп is accomplished by the plict assist system. The pilob's здор aontroa moves 
with tha eleven eurfRoos, but the pilot cannot produce elevon deflections. However, 
by exerting the necessary stiek forces for "break-out" the pilot my "breakout? af 
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FLIGHT CONTROL SYSTEM (Continued) 
Pilot Assist System 


the Pilot Assist Mode. This action will return the control system to Direot 
Manual Flight Modso 

Control of the eleven system in Pilot Assist Mode is aecomplished by the 
control stisk trim button, which beoanes the pilot assist pitch and roll “beep” 
control button when the pilot assist is engaged. Operation of the pilot assist 
“beep” control serves to change the attitude gyro reference voltage of the pilot 
assist systom, and thereby establishes a new reference attitude for the system, 


1f a largo change in reference attitude іш desired, the pilot assist system is 


disengaged and the airplanes flown in the Mammal Mode to the desired attitude and 
pilot assist engaged againe 
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SPECIAL TESI ECUIPMENI . 
А flight test programmer has been installed in this airplane to minimize the 
time required to conduct certain tests and to provide a means of accurately 
repeating the test independent variables. The programmer will be used to эго- 
duce pulsed, control surface deflectin а of predetermined rate, amplitude and 
duration. 

A parameter control box is used in conjunction with the programmer system 
to vary the characteristics of the pitch rate, yaw rate, and roll rate net- 
work circuits ín the pitch and yav damping system, and also the various 
parameters in the pilot assist system. The variation of these parameters 
provides a means of changing the characteristics of either system to determine 
the necessary parameters for optimum operation. 


The flight test programmer consists of the following components: 
а 


1, Programmer control panel Pilot's console 
2, Input hand control Pilot’s L/H console 
3ь Pulse counter Pilot's R/H console 
4, Programmer Fwd. center missile bay 
5, Programmer relay box Fwd. center missile bay 


A detailed description of these components 18 presented in Reference (в). 
The flight test programmer system is a special piece of flight test equipment, 
and is not & part of the damping or pilot assist system. 

The programmer system produces pulsed control surface deflections by 
supplying а voltage signal to the servo amplifiers of the pitch and yaw 
damping system in the case of limited authority damping tests (see flight test 
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Elight Test Proiraumer Syaten 
items 4-7, 8 and 9 or to the summing amplifiers of the pilot assist. system in 
the ease of full authority elevon tests. 

The programmer system may be operated in two different ways at the pilot's 
option, These are the "manual" or "programmer", and are selected on the 
programmer control panel. The airplane must be flown in the Manual Flight Mode 
to utilize the programmer system in either of the above operations, 

In "programmer" all the details of each individual test to be conducted 
during any given flight are automatically sequenced by the programmer, The 
cockpit pulse دہ‎ ша өг indicates to the pilot the number of programmed pulses 
which have been accomplished during the flight. 

The programmer itself 18 the primary component of the system, and 15 utilized 
for "programmer" of operetion. It ів an electro-mechanieal sequencing device 
installed in the forward center missile bay. It operates on the principle of using 
a moving strip of film to keep two banks of contact points separated. Тһе contact 
points connect various programmer and parameter change control relay circuits. 
Perforations ín the tape permit the points to close in single sets or groups at any 
given time, and for any chosen interval. The tape moves at a constant oredetermined 
rate. 

The programmer uses а rolled 40 foot strip of 70mm film tape which advances 
at a rate of one inch/second during programmer operation. This provides for 20 to 


30 average length test pulse periods. 
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SPECIAL TEST EQUIPMENT. (Con't) 

Elicht Test Programmer System 

To accomplish a flight test or group of tests in "programmer", a сгоргал 
tape must be prepared on the ground prior to flight. This tape is then 1п- 
stalled and checked out in the airplane before take-off. The necessary settings 
of the parameter change control panel are also made before take-off. The aire 
plane is flown to the flight condition indicated by the flight plan, and trimmed 
in stabilized level flight in the Manual Flight Mode for the given conditions. 
The programmer control panel controls must be set im the appropriate manner for 
the type test to be conducted. The pilot then flys “hands-off" the stick and 
rudder pedal controls and operates the input hand control. The programmer operates 

2 the recording system and applies the input signal to the control system. The 

input signal may be stopped by the pilot by releasing the input hand confrol, 

The actual control system pulse which is supplied by the programmer may 
or may not be felt by the pilot, but will be recorded by the pulse counter when 
tne signal is applied. After the pulse is applied, the programmer causes the 
data recording system to operate for at least 10 seconds. The programmer then 
causes the resetting of the various parameters in the parameter control box for 
the next programmed test. The various test rut’ which will be accomplished using 
the flight test programmer system ere tabulated on page 33, 

When the necessary parameter changes have been accomplished for the next 
pulse, the programmer will etop and а signal light will go out on the programmer 
control panel. This 1з en indication to the pilot that the programmer 15 ready 


for the next pulse. № manual positioning of the parameter change control by the 
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SPEC TEST ECUIPMENT (Cont 
pilot 18 required during the entire programmed flight. The airplane may 
or may not require to be retrimmed between the signal pulses supplied by 
the programmer. 

In the "manual" operation of the programmer system, no tape 18 required 
ag the programmer unit is not used. The pilot 1з required to manually position 
all programmer control panel and parameter change panel controls before each 
input signal pulse is applied. Апу sries of operations produced automatically 
by the "programmer" tape method can be repeated by manual operation if so 
desired. 

Manual operation of the programmer system may be accomplished during 

| С) а tape programmed fllght providing the correct operations are performed, 
If а manual operation is oerformed during а tape programmed flight, the 
parameter change controls must be reset manually by the pilot to the last 
automatic settings which were set by the programmer before manual operation 
was begun. If these controls are not reset correctly, all subsecuent 
"programmed" tests will be incorrect. | 
Parameter. Change System 

Тһе parameter chance system consists of a parameter relay box and 
control panel located in the cockpit R/H console, The parameter control panel 
contains elevon rotary switches which control various resistors and capacitors 


in the panel. “hese resistors and capacitors determine the various parameters in the 
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Parameter Change System 

damping and the pilot assist systems. The various damper system ani pilot 
assist system parameters which аге controlled by the parameter change 
system are Jisted on pags 45. 

The damper parameter change control relay box, located under the В/Н 
console of the cockpit, is andre tive only when the programmer 18 used in 
"Programmer", It responds to tape programmed signals that determine which 
of the damper parameter change controls vill be automatically repositioned 
next. by the subsequent tape perforations. 

The parameter change system has two methods of operation, manual and 
automatic, corresponding to the two methods of operation of the programmer system. 
When the programmer system is to be operated in "manual", the parameter change 
control panel selector knobs must be positioned manually by the pilot before вен 
operation to select the various parameters аз required by the test, When the 
programmer system is used in "programmer", the parameter change control system 
Чә controlled by the program punched in the programmer фазе after а preliminary 
manual setting of the parameter change controls. 

A program being run sutomtically іп "programmer" may be interrupted to 
repeat а pulse or to substitute а different set of parameters than those 
programmed, but this may be done only if all of the selector knobs on the 
parameter change panel are returned to the positions required for the next 
expected programmed pulse. That is, they must be returned to the position they 


were in at the end of the previous automatic operation. 
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Cha S 

When all parameter change control selector knobs are set to the positions 
for zero parameter values, the programmer system may be used to supply іп- 
put signals to the control system, but the damping system will not superimpose 
any damping action on the resulting airplane response. Іп effect, this 
similates the Direct Manual Flight Mode while the airplane is being flown in 
the Manual Flight Mode. This technique will be used to determine the зей 
dynamic damping characteristics of the airplane to programmed, pulsed, control 
surface deflections, (see flight test items 4 and 6, pages 18 and 20). 


| и The following variables аге controlled by the rotary "Ledex" switches on the 
parameter control panel. The symbols correspond to those used in the pitch 
and yaw damping and pilot assist system diagrams, pages 47 and 48, and in 
the Flight Condition and Configuration Table on page 33. 

K Yaw rate into rudder gain 

Кз Roll rate into rudder gain 

T “Time constant, roll rate, yaw rate 

К] Ajleron into rudder gain 

K, Pitch rate gain 

Piteh Rate Network 

Ks Pilot Assist pitch gain 


№ Pilot Assist up elevator gain 
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Ку Pilot assist roll gain 
Ка Pilot assist roll rate gain 
Ko Pilot assist heading gain 
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Left klevon š 
Right #levon 

Fire Gontrol 

Gontrol Valve 

Ruáder Deflection 

Left Elevon Deflection 


A 
Right Бієуоп Deflection 


Pilot Control Motions 
Desired Aileron Defléction 
Desired Elevator Deflection 

Test Foints, Leads ta 

HAC Plug 

Hughes Aircraft Со. 

Mach Fumber 

Dynamic Pressure 


Programmer System input signals for elevator 
deflections with CSTl switch open (Manual Flight Mode). 


Programmer system input eignals for rudder deflections 
with 0511 switch open (Manual Flight Mode). 


Programmer system input signals for aileron deflections 
in full authority slevon control without pilot assist. 
(2571 switch closed). 


Programmer вуві еш input signals for elevator deflections 
in full authority elevon control without pilot assist. 
(С5Т1 switch closed). 


DAMPER SYSTEM PARAMETERS 


Ky 
K2 
K3 
K4 
Ti 


Pitch Network 


Aileron into rudder gain factor 
Yaw Rate into Fudder Gain Factor 
Roll Rate into Rudder Gain Factor 
Pitch Rate Gain Factor 

Yaw & Roll Rato Time Constant 
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Peso аш МАМИН ЕЕ 


8 2 Peegroas Repert on duet ead Cockpit Luns ала Койо Survey Duriag High 
Seod Flight Toot» Airplane ҮР 2024 ~ Eo, 52-2787, Flights 47 and 48, 


—- 


Оз Н, Но Hithoo = Chie? of Experinantol Plight Tost Орогафісво 


|. боюся 12 (а) Tost Язато 9308 
(5) Ргорхсов Ropert 9308-2-1 
(з) Реодково Вовот 9306-8-2 
(а) Toot Requost 9475 (а са ши Деп of Test Request 9308) 


А d.$niled aovzonie cnalyols han oen made ef neoustle lovolo presont iu the 
сов ‘iê, гай іп tho engine inlet duct. 4 dotoxlod harmenio analysia Вал baen 
madi of vibration lovolo procent in tho кој 164 спріоє cir inlet dust спра сор, 
the посе wheel door, сад tho nose sono.  Taess data are presented За заз 

aee слазау ад graphs, figure 22 through Figure 242. 


The ізсӛкттсафабАса осей for this flight 40 со follous: A microphono мав 
loc бої in the cockpit аб Statica 183, at tho piloto left choulüor. Tho 
mio:;opixac output маз amplified and tolorsuorod. This 466013 663 ва нав tue 
раю; сл the mlerepheao uscd За гобоговзо (о) and (e) 


w А m.aüe3phono wan locotcd 1 the cagiae 10106 dust at Station 430, W.L.0., in 
tho Geavair "Tost Doughnut". Tho miorophono сибраф нәз cmplified and tois- 
гоботодь Talo mierenheao installation vos th» sams ea tho Lactallatica wed 
in ofoverco (b) and (е). 


да сезотоцофог мав почпфес in tho trailing збио of tho көйіГісі dust cpiittor, 
it’. extent boing amplified ond tolemotorod, This pickup rosordod Затока. 
vit ohionn of the duct splitter. 


quo voloeity pickups wore meunted За the forera ond of the nose apace 8% 
apr;erinn'ely Statica 39. hose pickups ного eligacü to traagadt lateral and 
vor dion. vibrn6ion oignelo. Tho output of tho tuo раздора чап дара 100 ۹ 
tol. слово 


All вија von rodueod from tbe telanatoving tase recordings. 

* Fir 33 to figuro 97 aro the ослріоёо surveys of tho firot divo ва flight АТ. 
Fire ва 98 to figure 188 are tho enkpioto survoye ef tha повода dive са flight 47. 
pic го 180 to figuro 242 are tho complete. mur Joys of tho divo ca flight 48. 


Picreo 33 through AL are а dotailed цака в malyalg of the асочобів хэрхэн 
рус. xaf dn the совкраф during tho divo te Пана 1.30. Those data ного dox 

: бес” бивола Wo aczenil secties cf the ховетой dota Фанов at зоАсо%ой. 

Moo! Henb.vo. Wine curvy wore alte, СВ. 4 

DOWNGRADED АТ 3 YEAR INTERs 
VALS, DECLASSIFIED AFTER, 
12 YEARS. 
DIR 520046 
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ті о 42 ohews 8 ү 2105 ої the 824154. cans Lraquencles ELAR 40-50, 90-200, 17, 


eS 1300 end 560 eps ав m fuasvion of Маса Murer taken from figerce 33 through 


£f 


ES 


2 9 43 38 a plot of crerall sound Лоу) әу tha cos кра ас а «вас оо of Mach 
Fy ipse. Tego data wero obtained from Боб пугу points “зоб for tho horecaio 
кеңі pa 28, Thilo ів an overall for tho froowwieilec ОЁ 5 бо 2000 ona. 


фани 44 theaagh 53 ако а detailed herminio гвс18010 ef tha 80020036 levels 
RED За tho епдійо alr Hilat duct ducing tha dive ta Mach 1.30. Thage data 
не: S fale соӛпоідеі% with the сәсіріФ parvoy. 


iin: 24 shows а plot of tho ар саро fi soqnenoies 24, 40-20, 80-100, 170, 
24115300 cad 500 сва ав а ораса of Маса Майот taken from f goren 44, through 
43. 

Ae 


Miran 56 tbrough 64 are в добол ей будову өзәітейд of the vibrasien leuole 
пах ОВО їе tho іс?ока plana of tho dust splitters Thane data ucro "аков 
воёцогйлас with the sockoit вил еу» 


Ai Hv ӨЗ ићомр а plot of tuo n'onifieant Ролаведет 290 оро ар a function of 
Mae j iar beben from figuros 56 througa 64. 


Pirureop 65 годи 75 are a doteligd harmonic апаїувіо of tho vii braces lovols 
eri pant За the тек аа! posae in tho доба сопа бидав the dive to Magh 1.20. 
Таро бала vere takes gquinsiont6 with tha coohplt uwevoy. 


Fi mes 76 ір а plot of the обро біатть Tuogusnelec 24, 40-50, 60-109, 170, 
Эба сәй 500 сво as а funobion of Мэс: Ко шор takoa from figu weg 65 

Зак our: Рао 

EA кран VT Засан Ээ 85 avo © derided зола taolysis of the vibvation Levels 
تھ‎ hui Та fus n pio сз ir Tho осо село амгаде the dive to Май: 1220. 
Am dO саба чего takoo coincident vith tho 2288025 21:70۰ 


Pi uro L7 ig a ре а Мо و ھا‎ ast وھ دب‎ mute 24, 50-80, 80-200. 170, 
254 И, өші 5 зе әй о IVA chin о? “воз vokor торта Теса figures 77 throogh 


rk 

Tale 

Flos 23 throes 65 ayo с Воба Вей won къде CH: aby "in of the vilrution 157520 
DE роте Зв the vortionl plr: x» of the лова моћ dear, Чого баба чоло. Жолон 
жын сафа with tho 642 BC TOP. 


є 


уз ao C? ie a plot + of tha ойло сорта uba 24, 40-50, 80-100, 170, 
ЗО vd 500 саз га а Foden of Macc иг op Token feon figs, ES 
"TES TET Ki e 

wre, Ел palo 


ЗЫ: 98 threngh 110 are з боба са Веогочіо спацине of the асоввііо levels 
раси со £a the خڈولعمم‎ duriag thc aceon Cic. to Маса 1.30. These daba кого 
то вип کہ‎ Aiserote igtorvalo of Я goods cus ye шог every А 8 
боў tho dive timo, Feuricon 114) 4Авагосо ourveyo wore mado. Survey data 
Ба? fà teen figure X10 proved ta ts Ботов eng жүй کس‎ thorofore figuro 310 
aer (koca аоћећов. 
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Figure 111 is a plot of the significant components 24, 40-50, 80-100, 170, 
250-200 and 500 срв ар a motim of Mach Number taken from figures 98 
through 110, 


Figure 112 ів a plot of overall sound level of the cookpit as a funotion of 
Mach Number, These deta чого obtainsd from the increments used for tho harmonie 
апаіузів. This is ав overali for the frequencies of 5 to 1000 оро, 


Figures 113 through 126 are a detailed harmonic analysis of the acoustic levels 
present in engine air inlet duct during the dive to Mach 1.20. These data него 
taken coinoident with the цэл survey, 


250-300. end 500 рана $9 а а of Mach Number teken from figures 113 through. 
126, 


Figures 129 through 142 are а detailed harmonio analysis of the vibration levels 
in tho lateral plens of the duot splitter during tha dive to Mach 1.30, These 
Gata него taken coincident with the cockpit survey. 


Figure 143 is а plot of the aignificant frequengy component 170 eps аз а function 
of Mach Kumbar taken from figures 129 through 142. 


jn the tion pianó of the nose cone ЩЕ the diva to Mach 1430, These data 
were taken coineident vith the cockpit survey. 


Figuro 157 is в plot of the significant Ргедиопоу components ав а funotlon of 
Nach Numbers taken from figures 144 through 156, 


Figure 156 through 171 sre а detailed harmonie спаїувіа of the vibration levols 
present in the lateral plane of the nose cons during the diva to Mach 1.30. 
These data were taken coincident with ths oockpit survey. 


Figure 172 ів a plot ef the signifieent frequency components as а funetica of 
Mach Number taken from figures 158 through 271. 


Figure 173 through 186 are a detailed harmonic analysis of the vibration 
components present in the vertigal plane of the nose wheel door during the 
8179 to Mash 1.30. These data wore taken coincident with the cookpit survey. 


Figuro 187 is а plot of the aignifioant frequenay components ев а functiona of 
Mach Number taken from figure 173 through 186.. 


figure 188 ia а time history. of Mach Numbers through the two dives of Flight 47. 
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Figures 189 through 195 are a detailed Нагнопіс analysis of the accoustic levels 
present in the cockpit during the dive бо Mach 1.20, This data was reduced from 
discrete two second sections of the recorded data taken at selected Mach 188۰. 
Bight (8) discrete surveys were made. 


Figure 196 ghous a plot of the significant frequencies 24, 40-50, 80-100, 170; 
250-300 aad 500 aps as а function of Mach Humber taken from figures 189 through 
195. 


Figure 197 18 a plet of стога] souad level of the cockpit as a function of 
Mach Number. Those data wore obtained from the Хастешенсе used for the harmonic 
analysis. This is an overall for tho frequencies of 5 to 1000 apa. 


Figurea 198 through 205 аге. а detailed harmonic analyais of the acoustic levels 
present in tho inlet duota during the dive to Mach 1.20. These data were taken 
coincident wlth tho cookpit survey. 


Figure 206 ів а plot of the significant frequencies 25, 40-50, 80-100, 170, 
250-300 and 500 ора as a function of Mach Number taken figures 198 through 205. 


Figures 208 through 215 are a detailed harmeaic analysis of the vibration Iwels 
present in tho gngine duct splitter. ‘These data кого taken coincident with tho 
cockpit survey. 


Figure 216 is a plot of the significant frequencies 170, срв plotted ав а function 
of Mech Humber taken from figures 208 through 215. 


Figures 217 through 223 are а detailed harmonid азеіудір of the vibration levels 
present in the latéral plane in the nose cone during the dive to Mach 1.30. 
Тһәйә data мага talen coinoideot with the cockpit survey. 


Figure 224 shove a plot of the signifigent frequencies 24, 40-50, 80-100, 170, 
250-300, and 500 eps es a function of Mach Number taken from figures 217 through 
223. 


Figure 225 through 231 aro a detailed harmonia snalysis of the vibration levels 
present in the vertical plane ің the nese cone during the dive to Mech 1.30. 
Thess data wore taken coincident with the содкра% surveys. 


Figure 232 shows а plot of the significant frequenelea 24, 40-50, 80-100, 170, 
250300 and 500 срв as a function of Mach Number taken from figuron 225 through 
231. 


Figures 233 through 240 are а detailed harmonio analysis of the vibration levels 


present in the nose wheel door in the vertical plans, during the divo to Mach 1.30. | 
These data were taken coincident with the cockpit survey. 
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Figure 241 shows & plot. of the significant frequencies 100, 170, 250-300 and 
400 сро аз a function of Mach Mumbor, taken from figures 233 through 240. 


Figuro 242 ів a time history of Mach Numbera vs. Counter Мошбәге for the рогов 
of Fl Flight 48 that contains the dive to Mach 1,30. 
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СОНУАТЯ 
А Division ої General Dynamics Corporation 
(San Diego) 


глог. 


DAE ү, 


Мтрђалф Mot 52-7995. Report No. 20-8-103 


لے سج | 


восірійові Vibration end Acceleration Characteristics 


Vibratipa aud acceleration data із necessary to establish design fastora based сп 
actual teuta, for the Hughes МО-2 system weight saving study. 


le med Shall be recorded over a full range of flight conditions, until а satisfactory 
| pattern is established, with special emphasis on the analysis of conditions such ав 
buffeting, gusts, landing and taxi. 


б», At least оре landing should bo made with as much impact as pilot feels ia resson- 
y sare. 


3, бре{йн1 fiights shall bo mado only іп cases where a study of the data indicates 
34, mara exploration is netesaary ію certain areas. 


MEASIREMENTS REQUIRED 


Де Acs@lovation, vertical and lateral, at approx. Sta. 47. Analysis to includo 
double amplitude and frequency. 


Requested by Project Office 
Р. B. Voznial 


T. L. Maley 


Ма 28 tal 
1 


є: 


€ONEIDENTIAL `‏ ^ و 


CONVAIR 
А Division of General Dynamics Uorporation 
- (San Diego) 


YF-102 
БІЛСІН TEST ADUENDUM ITE4 
28 January 1955 


Airplane No.: 52-7995 Report No. 20-8-103 
Addendum No, 12-B 

ILEA DESCRIPTION: 

РегГогпапсо of modified ram aír turbine emergency hydraulic power system. 


This Addendum Item supercedes 144, 12А and 13A of this report (20-8103) 


PURPOSE: 
1, To determine power output of the ram air turbine. 


2. To determine temperature rise of the hydraulic fluid during ram air turbine operation. 
3. To determine ram air turbine door acceleration and snubbing cylinder pressure. 


NOTE: These tests are reouired to provide additional data on the ram air 
turbine operation with modifications to the original system installed 
on airplane 52-7995 as shown below. 


CONFIGURATION: 
Tests &re to be accomplished using: 


1. Modified primary hydraulic system reservoir TA38 (ACA 8-7837). 


2, Ву-равя primary and rem air turbine hydraulic fluid around the fuel-oil cooler 
(use 5/8" 0.0. Tubing). 


3. Priority valve installed in ram air turbine latching cylinder line (АСА 8-8130)-А 


PROVEDURE: 


1. Perform ground tests to check operation and insure proper functioning of all compo- 
nents. It is desirable that data be obtained during ground operation on snubbing 
cylinder pressure and door acceleration. 


2. The flight test program shall consist of the following: 


а. Extend the RAT at approximately 8,000 feet ana M = 0.4 апа perform а normal landing. 
(Previous data obtained at 10,2С0 feet апа М о 0.47). Primary and Secondary hydraulic 
systems should be operating normally. 

b. Extend the RAT at 15,000 feet and M = 0.6 and perform а normal landing (Previous 
data obtained at 15,000 feet ana approximately Я = C.6). Primary and Secondary 
hydraulic systems should be operating normally. 

с. Extend the RAT at 30,000 feet and M = 0.9. (Previous data obtained at 27,500 feet 
ard M= 0.85), With both the primary and secondary hydraulic systems shut off 
and the pressure "pumped down" perform a simulated approach and landing at altitude 
using RAT power only. Total RAT operating time should be approximately 2C minutes, 
Restore primary and 57 голу dieu і» aser t) uak: a. tu 1 landing. 
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Maximum temperature should not exceed 2509Р, at any time during the 
above tests. 


It is desirable that the data specified in paragraph 2a, b and c above 
ђе obtained as closely 85 possible to the specified Mach №. and alti- 
tude since the data will supplement previous data at the same conditions. 


Record the serial numbers of the priority valve installed under А0А8-8130 
and the flow control valve in the ВАТ outlet line. 


1, RAT Hyeraulie pump pressure. 

2, Primary &ccumulator hydraulic pressure (1) 
3. Secondary accumulator hydraulic pressure (1) 
4. Primary hydraulic reservoir fluid temperature. 
5. RAT pump outlet temperature (2) 

6, RAT flew rate = at pump inlet. 

7. RAT inlet fluid temperature 

8. ВАТ pump inlet pressure - suction. 

9. Rudder апа elevon surface position, 
lC. Angle of Attack 
ll. Angle of Yaw 


12. Airspecd 
13. Altitude 
14. Time 


NOTE: 3. 


Tuk 


EUS انا:‎ tbh 


Instrumentation items 2 and 3 above require relocation of present pres- 
sure pickups from the main primary and secondary hyaraulic pump side of 
the line shut off valves to the primary and secondary hydraulic system 
accumlators respectively. 


RAT pump outlet temperature should be recorded on an oscillograph and 


indicated оп a gage in the pilots instrument panel. This item vill re- 
quire additional instrumentation. See Instrument Requirement 82-35, 


2 Ё : w. سے‎ 
7223 ба” 


fre E. D, Shannon / 
дер of Experimental Flig 
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28 October 1954 
Airplane Noe? 52-7995 Report №. Зла 


Addendum №. 25= 
ATEM D SCRIPTION; Adverse yaw and direstional characteristics. 


PURPOSE: 


1. Adverse yay tests are required to determine Ше effect of changes in yaw damper 
gyro orientetion upon gyro output, during rolling oneuvers. Advorse yay chare 
acteristica have been experienced during aileron alone rolls with damper оп, 


г. Directional characteristics tests are to determine the effect of the ruddor fair- 
fine on directional trim, Present experience indicates that avoroximately 1° of 
loft ruidor trim is required throughout the normal speed range up to Мо „93, At 
Мо „93 a sudden and indesirable direstional trim change occurs, 


AXRPLAN 
PROCEDURE А (Adverse Yaw): 


Regord yay eonditions dwing rolls with aileron alone at Мо „9 and 35,000 feet, vith 
and without damper, and acquiro а roll rate of at least 40°/second, for each of tho 
following gyre configurations? 


CONFXGURATIONs Noted Belew, 


во Tilt gyro down 3 іс 5 degrees, so that the yaw rate output eauses ruddar 
dofiestiens which are less adverse during гої) maneuvers. 


bo Rotura gyro to normal, except rovorss tho normal direction of rotatien 
(Fee Noto 1). 


в. Restore normal direction of rotation of gyro, 


PROCEDURE В (Directional Oharecteristics): 


1. Install a dumy actuator fairing on the opposito side of the fin from the 
actuator fairing, to pravide symmetry. 


г. Test trim characteristies through the normal speed range, including Vmax at 
15,000 feet. 


989 Revision, 3 Noy. 39543 
MEASUREMENTS REQUIRED: Record pressures on both К.Н, 
| end L.H, side of afterbody fillet 
1». Airsoced. (Instrument Requirements 82-32) 
REASON: To determine whether or 
2. Prossure Altitude. not the afterbedy pressures are 
| symmetrical, ав this may affect 
3, Outside Air Temperatura. directional characteristics, 
4, Во дот Surfaco Position Approved Му 


г. ВЦ, Elevon Surface position. шигшээ 97 422... Z 


221 E. p. Shannon 
hi f of Experimental Flight 


АЙ 


Р а 
2 UTR. É 1835 dq TS سکم‎ i fme 4 f Е 
5 УМЕ ضر‎ E وہہ و کے تر‎ —— 
ii UR ^ і і Й: لیگ 5 اہ‎ D Ч Бо ҒЫЗ 3 | е | li Ыы ° А ہہ‎ 4 . 
X qo. 028 х KY Н xt й] 7 leet iu |} х; ۶ L im 
"aud їм nip 1 2 
CHO ۹ ۳وہ‎ Q5 


Report No, “Getty 
зМекдші No. 298 


ӘБАЗП ЕЛМІЗ REQUIRED з Qoniiuue4 

бо Т.Н Eleven surfaco position. 

7. Nioo boom yay angle. 

з. Хн кафе gyro output. 

Че Мезі гаће gyro output. 

40, Котвај aecoloration at 0.0. 

i. Sensing gyre of Par, Ді may ђе reversed by sl ther rotating the pyro сало 130° 
or by reversing tho direction of rotation of the gyro. If gyro rotation ir 


roversed tho laut voltate loads to the sensing potentiometer must sino be 
721707844 о 


Requested by 002 


Approved by 7 | сво є d , 
7 Е. D. Упаппог / 


М” Chief of Exceriment 1 Flignt/ 


EDS sJ NS seh 
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GONVAIR 
В 70۶ of Gomeral Dynemies Corporation 
(Sen Diego) 


Airpleno Кога | 5227995 Report Но. 20-8-303 
: Pddendun No, ФА. 


JIEM DESCRIPTION? Ва бот charecteristies end Wing Fence Evaluation. 


PURPOSE: To determine buffet sharacteristies for verious eirplene configurations, 


end te determine the possibility of weight saving through olimination or 
reduction of ving fonces. 


AIRPLANE. CONFIGURATION: 

Ао Хасе). dumy rudder actuator fairing (Aseemplished) 
B, 158521 dumy fin tip cntenna. 

С. Remsve all wing foneos. 

و 0 


3. Conduct flights at altdtudon of 15,000 to 35,000 feet in the дрога renge fron 
M 2 „7 to M = 1,0 to ostablich buffet bouadery patterns, Separate and вџбберо 
Dive patterns 08813 bo established for each of the above configpwuretiong, for 
6773۶731805 purpodes, 


Zo Да attempt should be made to obtain buffeting by dumping cebin preosuro; end 
tho counter mimber noted. Airplene configuration із optional, 


Зо The buffet Бошедегу chould to established for ше ле cosrae corrections erd 
fine corrections while tracking at high eltitude. Ib is suggested thet Chia 
be obteined ag o by-product of trcoking flights for ether purposes. 


Ao Stíek Pocitiou/g ohall bo obtzined efter removel cf the wins fences (configur- 
ад са C) for normal lord factors of 26 and 3g. This іс in eddition to tho 
buffot pattern, Нац is ordinarily based on amallor load factors, The wing 
feneos should te restored ог altered if necessary after asredynamic спа ус Во 


бо Dirostionel echarectoristics tests in aecordenee with Addendum 25 skould be 
performed efter removal of the wing Ғопвово 


TE A JuNES RE EDs 


1, Eleven Surfeco Pooition 
«о Ruddor Surfeco Position 
3. Leng tudinal Stick Position 
Ао Vertical Voloeity Piclup, Sta. 532, BL 174. 
5, lLateval Velocity Pickup, Sta. 566, UL 101.3 
бо Norr- gand Lateral Acealeretion et G.G. 
То Теё: оғ end lateral acceleration at Ste. 47. 
8. Yaw rate Gyre output. Q z 
9: Бозо boom yew angle. TIA by 
5. D, Shannon 
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ОМЕН ا غ‎ 1S 


z-102 БЕТОН! TEST INSTRUMENT REQUIREMENT 
AND FLIGHT TEST REQUEST 


nade, 48 ite Requirement Че, 82 19 

ар аз АУ Ва. 7995 24. June 1954 

sip oa Yibo РТ o": ЕКТәсеф of landing gear selector valve operation on secondary 
System hydraulic pressure, 

2892 ДИУ То investigate a possible cause of secondary system hydraulic 


pressure fluctuations ав indicated by existing flight test 
Gata, 


mrs (2 NING TEL L Ї 32 


е 


- 
бос 


һот 


изе gear door selector valve position. Reasons Fluctuations traced 
to hydraulic pumps. 
позе gear selector valve position. > November 1954 


. № in вест selector valve position. 


Э.2004агу system hydraulic pressure (0-3500PSI). 


icimary system hydraulic pressure (0-3500PSI). 


1. Есеһ selector valve trace to indicste thus: 


neutral ==== 


| түттү 


виконано ПИЙ = neutral лети 


"Ryxtend" golencid -=== ЗБефгасоб solenoid-—- 
energized energized 


- Record ail measurements simultaneously on the same oscillograph. 


"requency response 40 eps minimum. 


‘ring to be continuous during takeoff and landing. Obtain 
‘ош several flights (special flights not required). 


з instrumentation and tests for earliest practicrble date. 


ње 


request confirms advance letter to У. Allwardt, dated 21 June 54, 
H. Wright and T. Obadwiek, мо separate addendum item shall be 


ced, 
Checked by 2222 ИМА 2 22 
N. LM Reed 
Approved yA Z PA |": 5 
yes 
“и. Cheney ; 
== у | пропо FRA А п 
CEN aT جم سا‎ SA / 
` us ee о A a diu cS Ds : 


жой 0‏ 22000000 ہے 

шаш: ТЕ Т 4 1 | pen 8 * Sheet 1 of Ж, 
n Pi сағы k ug Addendum. Ye. РА 

nda m system ой: | temperatures: ` | > x‏ جو ام 


Видова A MP 


жээ То 7100 the TERTA of an oil cooler: dor the. itm hyiraslie System 
ЗЭР бу measuring. the designated oil wemperatures with (1) the озі ecoler 
m | еі апа (2) the e cooler A 


з 


| E т B A 122 | 


ше ышы at. p intervals (aot to ехсвел 1С seconda) dur tng e ^y 
Xysicsl регіоглатай FH nt. - ЭЭ 


“atas Чешрегабиге забыв, ас insul&ted frón aábiont ai "my be inetalled 
PED 2 „еп: the 0018138, of the аса 531 lines. wood 


с ~ 60°F Ч Т p. fepe H T 
| DII MEME Ще. 
сү: O85. 214 into угаа ой Cooler | е с Р 300F Page 64 Ed | E | | 
n X on out of سیت‎ Servo Valve 4 с = 280°Р ` Page 64 то : 
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Requested by 


j 


“Тер H go 


EI ra HL то 
20:75 3 


ын 20-8-03 
Shoot 2 of 2 


Addendum No. Тед 


по puxposo of this revision is to require additional testing to determina the cause 
of thc high temporature conditions which were experienced әл; the hydraulis pumps after 
the áciooion of the bydvaulic fluid coolorge $a analyeis shall inelude determination 
af the 0119103188 

[о neuat of heat added to the pump by engine radiation. 

7. пор of host carried across the flanges by conduction. 

С. Amount of heat added by internal leakage within the pump. 
50ا78‎ 


thasurcicnts Shell be recorded during scvoral typical 23116108, end maintained for at 
loast "ма mimates after shukdown. 


CB RE TTD IMTUN RE а 
2550202 ЛЫ: 


Тр addition to Items 1, 2 арӣ 4 of Shoot 1, the following бепротэћигәв shall bo recorded, 
for tbo Primary зубима 


fo мо? 


бе 


side of pump flange. 
Lowor side of nating engine flengo. 
Тор aft ond of purp 68200 


Рико intopnal Зузраво (Caso drain lino]. 


Wise Instrument Requivemonts Hoo 82-22. 
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CONVATR 
А Division of General Dynamics Corporation 
(San Diego) 
7-102 
УБТОВА TEST PROGRAM ADDENDUM ITEM 
Airplano Кос: , 5281995 Report №. 26-8-103 


Addendum No. _ 23 
ITEM DESORTIPTYON: Cable Tenaion Values 


PURPCSE š 


То а а control cable tonsíon values from testo for design puxposcs. 
PROZEOURSS 


Зістобог, АЗЈегоа aud rudder cablo tenciou variations versus tims should bo rocordod 
at tha following conditions. 


12 А flight at high altitude and minimum pouor setting So obtain пазиш cold 
Conditions o 


2. A flight at 20,000 foot and maximm Mash mmbor with afterburner фо obtain a 
kigh hoat condition, (Level Flight) 


MEASUREMENTS REQUIRED: 

1. Rudder cablo tonsion. 

2. Elevater cable tension. 

3. ІМіоғава са с tensione 

NOTES з 

1. Instrumen Reguiromsnt №. 82-29 (rof.). 


2. Install during the nort engine change. Instruments should bo removed for uso 
ва 4753-1780 after the flight plan of this addendum has boen асёсто1 shad. 


Requested by _ | Controls Grove 


QA. % 


Approved 


: Е. Р. Shannon 
Chia? of Experimental Flight 


EDS 54175 seh 
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COBVATR 


PLIGEI TEST PROGRAM ADDENDUM ITEM 


| Аїлрзала. No: . 12102 5/162-7995. 


` ЗЕМ DESCRIPTION: 


Temperatues of engine outer +834 and nozzle actuators. 


| PURPOSES 
' % determine the temperat ure of the engine outer wall and 
' he nezzle setustorB in order to escertain the amount, ої 


angulation necessary to relieve the host damage to the 
поте асъпафогво 


| PROCEDURE: 


Record temperatures continuously from take-off to pee 
ceiling with airplane at max4mum power plus afterburner, 


Reference 470 dated 7-13-54 signed by Ғ.А. Stephenson. 
See following table for aixplans use. 


52-27995 
2233239... 


бан requested by The то. 


SpE wu SW wl. ЖА); 2 


To Le Haley Jo 


m edel No. 3 
Report No. 20-8-103 
Addendum 
Dete = 19 Јоду 1954 


A Division of General Dynamion Corporation "АЗ Revisions 
(San Diego) Added Tio (2) Fits. 
| with blanket and 
extended shroud o 


15 -А 
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A Division of General Dynamics Corporation BUD, 
(San Diego) 
Р-102 
FLIGHT TEST PROGRAM ADDENDUM ITEM 
Airplaga Noos 52-799 | Report Ко», 20-8-103 


Addendum No, 22 
item Daseriptions Vibration and Acceleration Characteristics 
PURPOSE 


Vibration and acceleration дафа is nocossary te establish design factors based ou 
eetval tests, for the Hughes М0-3 system voight saving study. 


XRPLANZ CONF ICURATZG 


EXlongetcd пове, 
PROCEDURE 


1. Data shall ba recorded отог а full range of flight conditiens, until а satísfactory 
pattera із established, with special amphasis on the analysis of cenditiens such an 
ико gusts, landing and taxi. 


2. At least one landing should be made with as much impact as pilot feele is reason- 
ably ва зо 


3, Зрее4а1 flights shall bo made only in cases whera а study of the data Indicates 
that moro exploretien is nocossary іп certain areas. 


1. Aeeoleration,; vertleal and lateral, at approx. Sta. 47. Analysis te include 
double amplitude and frequency. 


2. Vertical acesleration at G.G. 


2. Basis flight control measuraments. 


1, Instrument Requirements Bo. 82920. 


Requested by Pro lest Of fies 
Fo B. Wozniak 
Approved by Я AFP Ls, 
To Lo Maley | 


771335 sen 
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ҮЕ-102 
ELIGHT TEST PROGRAM ADDENDUM ТАРЫП 


Dates 21 July 1954 Report №. ٤ 26 Go Us 
Airplane №,: 5241995 Addendum Мо. ل‎ 
ALEN DESCRIPTION: ӛ52ер-22. Compressor Stall Test 

PURPOSE : 


Тө isolate the conditions resulting ln compressor stall chutet st us 
ав bhava been experienced in recent flights st БАРВ, 


SCHEDULE: 


Requested terget completion date: 13 August 1954. 


PROCEDURE: 
Perform опе oT more flights as required to obtain the roportoi зае 
pulsation and Stall conditions, Coerations shall incivio tbe 40115201465 


(1) Steady state (power lever fixed) flights wish clirb 
to altitude where most pulsations сее. іар 
continuous data recordings from 20,000 feet and up. 
Mere tham ons pulsation should be recorded аб each 
time, I-E., до not retard power lover immediately 
after first occurrence, but contiaue te permit engire 
Ха pulsate fov at least three tines. 


(2) Perform whet the pilot considers a normal engiue 
aceeleration (transient condition) at the follow: ne 


aititudess | ООУ 1: 
ид" Revising 
а, Maximum attainable altitude ос ج‎ 


b. 40,000 feet 
с. 235,000 feet 
d. 30,000 fasi 


1. Perform savenal turn and било 
manuevers dering the РЕНО? 
ef this Ад ен ит, | 
REASONS USAP request in espes: 
te Complete ‘vse inlet duct 
pressura suryay initiates. ЫГ 
14462414: 2: 


MEASUREMENTS REQUIRED: 


5 Altitude 

b) Airspeed 

(с ) 0.А.Т. 

(d) Toa (Total inlet temperature ) 

(з) 777 (Turbine discharge temperature) 
(с) № (ВРМ) | 

(в) No (RPM) 


2o ھ۵838‎ measurercats ав shen 
ен Sheat Фо 


3. Perform tests with Both eld 


ода unit part Ну. 1900753 
Bow unit port Ne. 100855-11 


and neu буре fusl control umis 


+3 


ор s: 
AS «Я t 4 
ЗО ЙГ : 
Ёоо Ев c 7 1 
BTE і i 
ЕЛГЕ р. 
Дт. Е зы" 
НЕ. ? 
qr. 


Ада نلاس‎ ШЕРЛІ 


#(h) Pee mom یس‎ Usa a. а uum of A 11232) 

raker ӨДӨН inn айта 4 (tour). руавайга pickups, 

imum of one: Жақ» Бос haw: dynamic pickups with азс) 

recording а addttion to photo patel recordings- 

NOTE: Бори” Эрэ Instrumentation protes шау be urcl cn + 
DONI MR if авсаввагу, pending сле ол ої 

хамен 

бре total ویو‎ 223 ín each intake duct uestros 

| зр Иа йл 

a(i) Pr, {башшрбӘвош" discharge total pressure). 

Pap 4 5 » tor igual р resets) Цас 

ын Целе. sure) 

m) Р А position minimum оп злоба 

(а) B (Airspeed total pressure). 

fe Main вий Що fuel flou. 

АВ Piel Stow 1. | 

цай ода, pressure. 

J е. pressura at pressurlzing valve, 

pressure at pressurizing alve:‏ سو 

| Баб. цер шр 1146 pressure. | 


t. .‏ 
ور .2 
و 


اہ 


| Compressor bleed velvs positions. 

v) А/В nosala position. — ` 

(м) PLA (роман: ‘Lover аре)... 

' Holley ней valve . козегиог, саве tomo, 

Му) Fuel лаңы hetupet. fuel pump exit and fual сс 


є Damotes алей: ав брама ‘on гесогівй by osed ај смо Q ша 
more accurate байт of" ааа of eventa and Nus 
ای وضو‎ 4 


шинэ  . ٦ 
. 2 7 x. ї 2 
te - 


Instrument: явдагаа 


+ — heo йор وھ تہ‎ Tower D. ات تر‎ 
RU 2 29 NR m Grove em. | patag l3 ور‎ er An ША 
So or pl 


—— „+ 

T. Le Holoy 7 
{сомо Engineer 
г periment PLI ln. 


LMsd5 i gh 


| агар 22” diss 
Ж fuüsgl gantreal, 


о Fuel 40168 press. 


I * 1 П 
.. 55 qut, Ч 

1 4 Нь: 4 7 r| 

НЬ MN" 22 
р МЕ S 
Lan ЭЭ. Р 

А ; 

гаг‏ پت 


age ті 


Ss Statte ева, dd sicinity Eo. 


Е | 77 WIN ШАР з ГІ) м Q H d ٦ ій 
” E ç ы; a 
GUE Pe WN Й و‎ 
و لاج نت‎ IR. 
۱ А Division of General Dynamics Cotnoration 
| {San Маре) 
F-i02 
ЕСТЕН TEST PROGRAM ADDENDUM ITEM 
Sates 4 fugiet 3954, Берг Хо o КАКТЫ 03 


4 Addendum Мөс 27 
Ad Ampang, Bees S/N 52-7995 | 


Sion зеввећр ова 
задно Гара сала 081 Temperatures vith and without 6666660606 


битно 8 


do determing whether ог ast the engine lubricating oil can bo свой за, адециелоту 
Web only the fueleoil својота 


Чонбаргай ойг 
Qoupilotoiy byepaa B adrepil своето 
9 ٤5 


Neasura the عم×٭متلومۃ‎ ell анд Sel temperatures througheub a typical high 
altitudo flight. 


1. "enperatura of engine lubricating 041 fren ہمتثعہ‎ 
2, Temperature of engine lubricating oil inte ге авегто5 
3. "Temposaturo of eugine lubricating ої] inte engine. 
4» Tameratusa af fuel gut а? Cooler. 
5. Temporaturo of fuel evt of pumps. 
6, '(Üonperatura ef fusl im tanks 

7. Engine fuel flow te 2652388 ےہ‎ 


NORE 5 Feo То бол Ghpuld ast due 


T. пт B 


coe 22598 аз 15 tendo че "eoo" Requested Бу _ "he Group 
шэг Aá&vancing экее and ET SESE 
| doosonsing аше should 
| louer tempo Pile’ indicator = LM hos 
| 230444 و‎ approved “2 a: 


PEAT EIR ері 


Ч 
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| CONVAIR. 
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| (Sen Diego) 
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PLIGHT TEST PROGRAM ADDENDUM ТРЕМ 
Bates 4, Augaso 1954 Report Мо. 3ق لا‎ 


Е | Addendum Мэс 17 
Migdiane Таз: 8/7 52-7995 


‘ited 3agoriutinns 
колие Lubricating 042 Temperatures with and without Аат Своје 


Зо determine whothor or not tho eagine lubricating oil can Ве cooled adequetety 
with only the fucleoll євоїбто ۱ | 


Чарбівутахіова 
бошрі0%ғАр Муерайо alregil coolers 


Релавћито: 


Ұвасыга the felievdeg oil and fuel <comperetures throughaut a typical high 
attitude TLlight. 


Measprogents Required 3 

1, Tanporature of engine lubricating gil from engines 

2, Tampexature of engine lubricating oil inte reservoir. 

За Репрогабито gf engine lubricating 933 inte engino. 

be Tanporaturo of fuel guê e? савїаг. | | 

5, Temperature of fuel gut of пиаре, 

64 "omperoture of fuel іп tank. 

7 Engince fuel flew io два ева. 
На Рае те бай, Should пої «Шу» 


aged 225°F аз it tende Зе “ceko” | Ноцзавбай by . Їр Group 
буде ІМездбіпе throttle ард 


ddorensing altitude should Le 
Ravel eRe Pilot indicate? “УРУУ, А 
| | А, 


+ 


12 7. 1. Maloy 


LINT аа 
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А Division of бзпегеі Dyanica Corporation 
(San Diego) 
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FLIGHT TEST PROGRAM ADDENDUM ITEM 


August 1954 Report By. 20-803‏ ,4 ا 
Addendum Es. 18‏ 


Меден. Has — 527995 
Item. Doseriptian 3 
ыз све ор cooling fest. 


Te investigate the effects of the distribution duct and апхідіагу airesil 
eí on after section сее ар alr flow. 


fonfigurationr 


ч Memifolc loguvérs and oil свода "өрөг. 
2, Manifold leuvera "open" and oil cooler "closed". 1 
3, itmnifold louvers "closed" and cil cooler "open", 


(011 ceoler simtter centrellable from pilots compás tmont, louv-EP бә 
bo cleaned by clamps lined with asbestos for ease of removal and Ue 
۱ бо be plugged with stepper that Goss not damage duct.) 


8 = 8 ura: ^ 
u Record pressure, temperature, altitude and Mach number fer aa entire 


,  Wypiesl Plight => Maximum paver climb to ceiling, one minute at шеке 
| imum power level flight, sud divos at speeds ef Nach lol io Mach 1.3. 


3 


24 Repeat fer cenfiguratiens (2) вай (3). 
1 


Мавангевааёв Required: 
4 Р 
| 


` Patati 2984 Р шу at oil Coolor айе scrap. 
2. Реп 85 Station 480 between alin айй shreud. 
34 Рефаїдо at station 500 between shroud and engines 
7 Рісбада back te back at three positions, station 621.5. 
54 Recerd aft end temperatures where instrumented (structure, еб?» 


shroud and air.) 


Requested by Тпекто 27 


Eon 
Approved E Хү 4 


та ec НТ» 


| T. L Le Mad ov 


w" | CONFIDENTÍAT 


CONFIDENTIAL 
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GH TEST PROGRAM ADDENDUM ITEM 


Airplshe Moos _52-7995_ Report №. 20-8-103 
| Addendum No. 19 


Item Dbsorintion: Instrument Panel Vibration Test 


Purpose: To determina compliance with Par. 3.2.8 of MIL1-5997 (USAF) uhich 
| | establishes vibration requirements for the insirument panel to pre- 
| vent sticking of instruments. 


: 
1, Рагаргарь 3.2.8 of MILe1-5997 reads as follows: 


" he amplitude of vibration of the instrument board shall ђе between the 
11:38 of 0.003 and 05005 inch in at least ene direction, and shall not 

ed 0.005 inch in any direction with the airplane in normal flight. 
пора Ап auxiliary panel vibrator or tapper shall be provided if necessary 
to increase the vibration to 0.003 inch in st least one direction." 


2. سس‎ shall bo inetalled to record the vibretion in the longi- 
tudinal, vertical, and transverse directions. Pickups should be installed 
з both the center and В.Н. portions of the instrument panels» 


Зо № spacial flights aro required. The required date may be obtained cone 
currently with other flights covering а normal range of flight conditions 

| 

40 If the vibration ів leas than „003 inch, в panel vibrator ehall be installed, 
ani the tests repeated. 


Moasureme ante Required; Record the following: 

1, Airspeed 

Ro Atitude 

3° №, high rotor speed 

m تسا‎ amplitudo (3 axes}. Two panel positions. Instr. Вед» 82-27 (Ref.). 


Ч 
5» VÀ tore tory frequency (3 axes). Two panel positions, This item desirable but 
not Nendatory, Instr. Req, 82-27 (Refs) А 


Бол 
1. зараша! Seon as possible Pp 
2. Requested by AF Ltr. dated 1 June 54. p, 
of results requestad by Model 8 Approved hy سے‎ v^ A 
Pr о Off. АТО dated 20 June 54; from Н, К, Cheney Р, 
C. в. King and Wo Wo Fox (се: „С „Еоотег) Chief Flight Test Engine 
Experimentsl Flight 
ERG 1256 sgh 
| БАТА, | 
СО м й DE E 1123 К. 


i 


T | ONFIDENTIAL = 
| | | CONVAIR 
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Airplane) №.1 52.7995 Report №. (20-8-102 
Addendum Моо. 20 


Тъзщ Deseriptáon: Airepeed Calibration 


4 data for کر‎ calibration by three ы. 007 This now 


USAF F-86E calibrated pacer nivoraft. 
lo The following tests should bs performed at 15,000 feet altitudo, 


| Speed 

| Gontigurstion Ineramenta 
| — Clean 150-500 MPH 20 MPH 

| баар Extendsd 150-275 MPH 20 MPH 


| comparison of data, 1% 18. suggested that реве of the above tasts be реге 
това узі Че seme pacer аз мая used for the previous calibration (285; 
ро Жо 582 


Procedure Bs 


Static] pressure calibration for transenic speeds using three static orifices 
as ا‎ during performance of the specified test flights. 


Јо 5 tall 3 fuselage static pressure sources on the fuselage іп асосгаасс® 

drawing 8-00881, Connset each static port te а separate altimeter 
en “лө photo panel, Connast the middle statie port aleo to а separate 
حا‎ on the pilot panel. 


2. Parform the fellowiag flight plan for obtaining the required calibration 
date for transonic and supersonic calibrations 


а, Clink te about 43,000 feet altitude and dive with a sufficiently large 
dive angio te reach a maxim Mach №. of about 1.2 during the ۰ 


b, Full out at about 34,000 feet altitude inte level flight. 


| У Dea ; 


жалы و‎ ff 3m: UR Ма DNUS B / 
я" = МЕ ы. Ë i и voa : EL Р 5 I 
7 ? Sam Digg За ыў iN ii Р 128 Š E š | ۹ і, БЕРЕ MES 


Seaport /9- GR. 
Айде іде 36 


Procedura 8: = Contiaued 
2. Continued 


б» Maintain constant altitude using the altitudo indicated by the miódle 
| 893510 pert on the fusalage noso.. 

ба. During this level flight decelerate slovly to an indicated Маса Но of 

| № = 0.80 or less (approximate time to decelerate from My = 1.08 ts 
M: = 0.80 may be 30 seconds) 

| 


3 


ёс! Record the ррофоравеі data on high speed motion picture camera in tho 
| Mach number range between № є 1.08 and № = 0.80 or less. 


fe: Repeat the above procedure with pull out at atout 27,000 fest altitude. 


3. Evaluation of the data should be based өй the method deseribed in Report 
20-8=501=5Ң2 (raf o ) з 


Procedure. б: 


Statie prossuro calibration at subsonic, transenic, and supersonic spoeds using 
radar ealibratien during level flight decelerations and a dive to ворегвэрі 2 говайв. 


1: Ths following flight plan shall bs accomplished, and the flight pattern 81823 
be du aceordance with Figure 1: 


ао . Climb te altitude ia the most convenient manner and do not require 
vadar tracking during the climb. This permite the pilot to make ав 
.eptiuum climb without attempting te navigate within radar rango. 


b. Obtain all radar tracking data in a sequence of passes above highway 
' Ros 466 end witbin 15 miles of the radar installation, as illustrated 


‚Б Figure 1. | 


Moeguregonte Requires: 
Same ав for previous calibration tests, етсері install additional static proscguro 
sources: and altimeters as deseribed 40 paragraph 1 of Procedure B, 


| Approved uy “УУ2 E - 


/ — ےھ‎ 
Chief Хн Test Enginoge 
Expczimental Flight 
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A Division of General Dynamites Corporation 
{Зап Diego) 
Mrpland Hoos _52+7995 Report №. шады 
i Addendum Бог. 


| 

item Пейхо ад: Airepeed Calibration 
| 

— 


То об Án data fer airspeed calibration by three separate procedures. This new 
esiitration is посєозіїаїедй by drag raduetion modifications ої the aircraft. 


Џ 


3180: b Conf tion: 


м 


firplané modified by sharp nose, yellow canary, and items listed in minutes ~ 
Fost Fidght Meeting, 22 July, 1954. 


4 
FERES д: 


| 
Facer са ва ей of total and atatis ргөвтаге indicavi. at subsonie speeds using 
USAF Ре E oulitrated pager eiroraft. 


1. the follouing teste should he performed at 15,000 feet altitude. 


| Speed 

! Gonti guvatian peed Range (TAS) duskements 
Clean 150-500 MPH 20 УРН 
Gear Extended 150.275 MPR 10 MPH 


26 7× egepariggn of data, 1% is suggested that seme of the above testa bs pere 
formed 427 samo pacer ав was used for the previous calibration (F86, 
Sez №. 582 


В:‏ ۶ و 


! 
Static pressure calibration for transonio sposds using three static orifices 
ag referenco during performance of the specified test flights. 


ә Indtall 3 fusolego static pressure sources оп the fuselage in accordance 
with drawing 8-00881, Connect each statis port to a separate altimeter 
en the photo panel. Connest the middle statie port algo to a separate 
alt imeter on the pilot panel. 


2. Parferm the following flight plan fer obtaining the required calibration 
data for transomie and supersonic calibrations 


в. Qlimb te about 43,000 fect altitudo and diva with a sufficiently large 
dive angle te reach а ше ша Mach By. of about 1.2 during the dive. 


by Puli out at about 34,000 fect altitude into level flight. 


| CONFIDENTIAL 


i == 07 


г“ хай Megy 


Report 28. 0 0, 
Agopian За Ди 


Papesduc: D: ~ Contiaued 
| 20 Сор низа 


в. Maintain constant altitude using tho altitude indicated by tho midülo 
| tatie part on the fuselage повео 


да During this level flight decelerate slowly to an indicated Маса Ho. o? 
щ = 0.80 or less (approximate tims to decelerate from № = 1.08 te 
1 = 0.80 may be 30 seconds) 


Өө? Ловота the photopsnel data on high speed motion pioture сомага in the 
Маси number range between M; = 1.08 and M, = 0.80 ог loss, 


fo: Repeat the above procedure with pull out at about 27,000 feet altitude. 


З. Боа вой of the data should be based on the method described in Rsport 
20-8-501-882 (гето). 

Реогодцео 62 

Static پر ںہ‎ calibration at subsonic, Ърапвоще, and бїрєгбос16 врсаја избие 

rader saltbpatien during level flight decelerations and a dive to supnorsonio spends. 


1. Thé following flight plan shail be eocosplinbed, and the flight pattern алоіа 
ba'an accordance with Figure l: 


ao! Climb ta altitude in the most convenient manner and do not require 
radar tracking during the climb. This permite the pilot te mako on 
‚ aptümun climb without attempting to navigato within radar ranges 


be, Obtain all radar tracking data in a sequence of passes sbove higher 
| Moo 466 and within 15 miles of the radar instellation, as 13188488: 
| br Figure 1. 


Same ай for previous calibration tests, axecps install additional siatie prosqopo 
воцесес and altimoters as deseribed in paragraph 1 of Procedure В. 


x с. 
| 2 E 
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Ее102 
FLIGHT TEST PROGRAM ADDENDUM ITEM 5 
Airplane Noos 5227995 Report №. 20-8102. 
Addendum Hoo 21 _ 
iio: Си ссд: Drag Charaetoristicas | 


Тє эс 40121108 а procedure and desirable sequence of operations for the obtsinmont of 
اعم :تد‎ drag and Gnlibration dais. 


Абру зуух съта 3 


Aim lee 0412424 by shsrp nese, yellew canary, and items listed in minutes of Post 
Miski Mobing, 22 July 1954. 


2. Opni prierity is to ebtadn supersonic drag characteristics. The data required 
4333, oo obtained during a series of dives. The procedure ef these diyon is: 
) байлЬ t approximately 43,000 feet altitude and dive at а sufficiently large 
divs слале te reach а maximum Mach Бос of about 1.2 during the dive, 6) Pull 

e wh at specified altitude to а level flight condition, c) Maintain constant 

niv udo using the altitude indicated by the middle static port on the fuse- 
‘£2: sede, d) During this level flight region, decelerate te cubsonic speeds 
:رید‎ cough ng Му = 0.80, 


thx. ivon ave requested. The pullout altitudes are 34,000 feet and 27,009 
Рей ordi spproxigatoly 20,000 feet. The first tuo divos are ag requested 
міту огозеааре В of Addenowa 20. 


1. Гобс priority із te determine the subsenic drag level. This is best acceme 
aslished пу Зои altitude flight (15,000 feet ) in the region of M= 0.60 ta 
M- 0.85 (У. = 46,000Lb. or less) in increments of NM = 0.05. 


Sho c'aluetion of these даба will be based en pacer type airspesd calibration 
моћ must be obtained concurrently ог prior te this schedule. 


8. 
e 


Ghivd priority 48 evaluation of the drag rbe region. This requires stabilized 
ЗАМ Frola سستععہ‎ level flight Mech sumbers to approximately М 0.85 in ine 
ops conta ej RA з 0.025. Such data should be obtained from flight at three 
ci года, preferably 15,000, 25,000 and 35,000 fest. (Corresponding мує 
луда шге 45,000: 78,000 and 130,600 lbs.) © 


00377۸77 
San Diego 


Report Noo 2048-102 
Addendum №. 22 
Page 2 


Proceduro: + Continued 


4 Тоа priority is to fiy progressive stabilized speed ~ power data at 
approximately 35,000 feet from Vmax to M= 0,55 in inerements ef /АМе 0.05 
( YG те 110,600). In addition two manuevoring flight conditions are ree 
qos ab 156 вв for: а) M= 0.70 and b) Ме 0,80. The altitude for those 
tims ig 25,000 feet at a gross weight of 26,000 lbs. (гү % Өс 112,000). 

Measurements Required 5 

Refor со Experimental Flight Memo ЁР-8-257, subject "Measurements Required for 

First Рулеты After Modification of S/N 7998". 

Бум lai 

TA = nousvrering lead factor, g's 

Wi а Gross weight, lbs. 

боз ето pressure ratio 

REA:‏ ما 

1. Аезадя Чед, "Тө12оч Canary Evaluation". 

2. Адазлфав 11, "Drag Data Test". 


Зе Addenthan 20, "Airspeed Calibration". 


LIN ab‏ ہو 


T. L. Maloy | 
Group Engineer 
Experimental Flight 
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fizplans Бог: 2991995. Report Мо "2003. 
Addendum Noo MAA 

Ztsm Description: longitudinal Sensitivity REVISED Є REURITUEN 


| 19 Oct 
2022048 9 Octobor 1954 


Teste outlined herein are fov the solution of control problema regarding the sensitivity, 
friction, stick lightening and stick force slope of the longitudinal. control ay9 tene 


AIRPLANE CONFIGURATION 


Revised configuration, including elongated nose and yellow canary. Test with standerd 
сал installed in Shelley Unit. 


PROCEDURE 


А. levator to Teim Past 


3. From Ме 0.8 and 45,000 feet, increase врева te HF 1..0 40 straight and level 
1.06 flight. This is te check оду change in trim resulting fren tho neu бейс 
figuration срапрева 


Bo 
1. Hysieresia dete for өз evator, aileren aad rudder syatem should be obtolned, 
and the lag in the trim syetem determined. The recommended procedure is omte 
dined in 16-85196, which мәз distributed to БАРВ, 
c. ion (Une Standard Cam) 


4. For tho Shelicy Unit evaluation, data із required covering the variation о? 
Shelley Unit 70? pressure with Mach New The responso characteristics of the 
Unit should algo be evaluated, Date shall bo obtained ever a large Mach №. 
rango in conjunction with other flights. Special flights are not required. 


2. To completo the data for the design of the Shelley Unit cam, flights 51 „е 
eonductsá as follous, for determination ої "Elevator and Stick Fores per. 


брреек | 
ھ0‎ 7 Mach. Noo 
Held "Steady State" pera Variation Hold Constant 
&gnrox. 5 Seconds Ang "St as Р, jux 1n POSAT : 
?g. Зв 454000 PS 90, гч 1.00 
28; 38 35,000 565. «80, 290, «95, 1.00, 1.20 


28s 38 25,000 990, «95 2 1.00 


gyan Diego C Q R Р В В і | | ГА 1 . Report №. 20-8-103 


Addendum Не. Мед 
19 Озбобог 1954 
Page 2 
0, Continued 
ROLES 3 


а. Estabdaah Тоби trim Ёст test Mach №, and do not operato trim during meneuver. 


b, Pioch damper should ре disengaged. 


D. Ве Рова ек Position, апа Operating, Chavecteristica During 1 бо 2 “Minutes бзега lon 


ет, Constan Altitude an tule and d А18вр860 for F Plight Conditions of Griz Seal Гови? 71758 oe) 
Seasitivitr. 


i. Filow should scorch Кор and hold the oriticol condition, and shell establish the 
time whero 5609101707 cozmónaeS. The records will be inspected to determino, 
if possible, the souree of tho proviously reported sensitivity problem. 


MEASURES ECS REQUIRES 


Banie flight تمعادہہ‎ mesauvemcats, including 90" pressures. 


Raguected by (7826 он 


oprave by 92 бо 


РА Е. D. 28 
Chief of Experinsateal Flight 


EDS KINS а 


E: 


ats 


ғ 
7 


5664, N/S 
WVHDOUd тея 9114 EOT -8707 


- m سس‎ ee 


~ 


и 


Й ав ОВ ЛЬ ыг" 
A Hxvis&en of банок Бг ай Corera оп 
{Sop Г ээг 


hosts 


- к-т 


فک سم ок‏ 


БОЫП TEST تام‎ АН AODBUUUM „0 N б | А 9 $ Ed 


AR یا‎ Moot 327995 Revised ard ceti 


ут Doran горна: | | "b 


Або ly Tillet (Yellow Canney), rrtorburser panaka + упо є 
Bam айг inlet tests. 


з 13,680 


«ма» 


байг угай раг Noted РІК СТА: 180668 ton 


пао о: Authorized by: 


Ac Fellow Gensgs Bvaluatibeclassitiog py. Т AFB ТЕХ. 


le Install presswes pickups аба та Ра 
accordance with Тротмодопар се Meme Pedi- 
۱ 1954, 


Ra Tue pressure pickups amd ñ Biagio tamvsrediorg ори 


з 


ou 
EB 7? | 
ТОК. 
30 4 
اج =« مد‎ 
Ne речи 
< Баз ВЕ, 
il 
2 ” Нет 


Зөсвлөй un tho inner surface а? the yellow свчату, afta? | 


the engine EXIT, These 810113 Бо receded MUM GE enc 


engine run up (afterburner Lnelndos) з aml РИ te wa 


altitudes with sttorburner, in addition to the £24 сіре 
paragvaph A3, 
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CONVAIR Ети 


А Division of General Dynamics Corporation EM . 
San Diego 


UNCLASSIFIED 


F-102 
FLIGHT TEST PROGRAM ADDENDUM ITEM 


Airplane No.: 52-7995 Report No, 7С-8-103 


Addendum Мо. 12 


Item Description: Preliminary ram air turbine tests. 


Purpose: To test the ability of the turbine to maintain adequate hydraulic pressure 


during landing conditions. The landing condition ig the most critical for 
the turbine because of reduced "СУ? pressure. 


Procedure: 


1. 


2. 


Install a preesure pickup in the pressure line b etween the ram air turbine 
and the flow control valve. 


Extend the ram air turbine just prior to normal take-cff from the concrete 
runway, and retract the landing gear after take-off. 


3. Circle the base at moderate speed and perform a normal approach and land- 
ing. In order to get maximum interference with the airstream ahead of the 
turbine, withhold the lowering of the geax until the latest practicable moment. 


Дай 


Measurements Required: 


1, Ram air turbine hydraulic pump pr assure, 10- 493 00 psi). , 

2. Primary hydraulic system pressu ged 

3. Primary hydraulic reservoir fluid СЪМ А 5 5 | Е | Е D 

4, Rudder and elevon surface positionAuthorized by: SAAMA Date 12-12-66 

5, True air speed. D D 254 KELLY AFB TEX. 
Reclassified by: Dept. Date 

Notes: ° x # @ ый 130-1 4-4-67 
1. Do not uncouple primary or secondary hydraulic power for above tests. 


Flight test Addendum Кет Мо, 13 contains a mo re detailed test procedure 


and will be forwarded when approved. | 
UNCLASSIFIED 


CONFIDENTSAL 


2, Test with TURB 7 (replaces TURB 8). 


3. This test is similar to, and replaces test per ZC-8-103, Index Ne 4.1, 
page 48. 


#4, Additional tnstrumentation required. 


y d 
\ Approved by LG 22 „ФА, 


Н. Cheney 
Chief Flight Test Engifieer 
Experimental Flight 


CONFIDE 


45 ГЕРЕ ИЕ А РРА ТЕТЕ از ور پر کر‎ ЕТ ГР ва ШЕРГЕ. 
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~ 


5 CONVAIR се 
А 0713100 of General Dynamics CorpofÉtion 


San Diego | | | 


Airplane Мо. з _5257995____ UNCLASSIFIED... 


Редсейцказ Perform flights as follevas 
Test Mach Lead 


Пол. Man Factor Да ида : 00 С H 
W/ Dalta 

1 „90 16 47,500 200,000 
2 „85 20 33,000 2000 
3 280 26 33,000 200,0С0 
4 290 1,50 44,700 263,000 

5 „85 1.56 26,700 263,000 
7 „90 20 51,500 300,000 


Меавртанваћа Re virods Same as for previnus drag data tests per Noto, 2. 


1. This addendum is confirmation ol advance wire ta V, L, Allwardt, БАРВ, dated 
6-11-54 (сору to Ч. Reda}, 


2, The абото tests are for completion ef drag data tests initieted during the 
Phase ІІ testing of 52-7995 at EFB, 


З. Point №. 7 may bo marginal power-ise. If level flight cannot bo maintained 
at 26, themaximum lead factor for level flight should be used, 


Classification Changed 50: 


U NCLASSIFIED и 
Authorized by: SAAMA далы = 
p p 254 KELLY APB ` 


Бу Date Ж Y: 
Reclassified by: Он 4=4=67 Approved by б”, 2 
= <——wnMaaa сна 
"Ауаға T. Бо ...ملظ‎ 


11011551 ШАСЫ rt 


7 Мер 


ONCER | h x 
| = 4% Ép 
CONVAIR || SIFTED 
А division of General Dynamics Согрога 10! 


San Diegolassification Changed to: 


UNCLASSIFIED 


Р-102 Authorized by: SAAMA Date 12-12-66 
FLIGHT TEST PROGRAM ADDENBDUMSITEMKELLY AFB TEX. 
E Reclassified by: Dept. Date 
Airplane No. 52-7995 or 53-1781 Re ФА С-845083 4-4-67 


Addendum No. 13 


ITEM DESCRIPTION: Simulated landings with ram air turbine emere 
· genoy hydraulic power. 


PURPOSE: To test the ability of the ram air turbine to furnish 
adequate hydraulic power for emargency landings. In addition, 
the tests described herein will test the ability of the 
primary system alone, or the secondary system alone to 
properly control the aircraft. 


CONFIGURATION: Test with TURB 7 (replaces TURB 6)..Modify hydraulic 
systems in accordance with Figure 1 of this addendum. 


CAUTION: Addendum No. 12 has been prepared to obtain preliminary 
information prior to modification in accordance with Figure 1 
herein. The flight test results of Addendum No. 12 should 
be evaluated and approved before the tests of this addendum 
are conducted. 


PROCEDURE: 


1. The valves and switches of Figure l should be installed 
and operated sufficiently to insure proper functioning 
of these components. The hydraulic ground test stand 
may be used to furnish pressure for the initial testing, 
but a ground run test of the aircraft engine-driven 
Vickers pumps should also be performed БаРоге the first 
flight 13 attempted. 


г. Take off and climb to 30,000 feet and perform the follow- 
ing tests: 


а. Shut off primary system pressure, and operate the 
aircraft with secondary pressure alone. Performe® 
sufficient maneuvers to demonstrate адеачай ё Control 
of the aircraft (see Note 1). 


b. Restore tbe primary pressure, and operate the aire 
craft with primary alone by shutting off the secondary 
pressure and repeating the maneuvers of paragraph 
га above. "m 


с. Restore second 07+ and extend the ram air 


turbine at 3 ОО feet and Mach. №. 0.5 in order 
to test the performance of the turbine extension 


ЫБА ПЫР 


< 


1 


Report Но, 20-8-108 Page 2 
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d. 


Ө 2 


15 


mechanism. Perform a normal power approach and 
landing. 


After the foregoing preliminary tests are conducted, 
the aircraft should be placed on jacks, and an 
emergency gear drop performed with pneumatic pressure, 
to insure that the emergency system is functioning 
properly. The use of this system 1s required for 

the second flight. 


For the second flight, а smoke laying aircraft 

shall take off along with the F-102, and shall 
construct a landing strip outline in smoke 6000 

feet from the ground (approx. 8100 feet altitude 

at EAFB)..Shape of the strip should be approximately 
ag followa: 


Size of the strip must take into account the turn 
radius capability of tho smoke laying aircraft. 


The Е-102 should сіїтр to 30,000 feet while the 
smoke outiine is being completed. When this altitude 
18 reached, shutoff the primary system hydraulic 
pressure, Extend the ram air turbine at 30,000 

feet and Маси No. 0.5. Observe the primary system 
pressure gage in the cockpit to see that the ram 

air turbine unit developes at least 2700 psi 
hydraulic pressure. Shut off tbe secondary pressure 
and perform mild maneuvers of the aircraft with RAM 
AIR TURBINE POWER ONLY at 30,000 feet and Mach No. 0-5 
After the adequate control of the aircraft has been 
established, gradually cut the engine power to the 
idle position, but do not permit the engine to flame 
out. 


A glide should now be performed from 50,000 feet 

to the smoke landing strip of paragraph 4. The glide 
should be regulated so that un indicated airspeed 

of 225 knots 1s obtained when the altitude reduces 
to 14,000 feet. At this point the gear should be 
extended by use of EMERGENCY LINEUNATIC PRESSURE. 
This will test the capacity of the RAT powered 


ENTIAL 


ef 


- 
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control surfaces to maintain stability in the 
glide condition during the gear drop. The gear 
must now remain extended for the duration of the 
flight. 


Continue the glide at 225 knots, and make a normal 
approach and "landing" on the smoke landing strip 

of paragraph d, with a "touchdown" speed of арргох- 
imately 140 knots indicated. Restore engine thrust 
before alrcraft speed drops below 125 knots indicated. 
КОТЕ: Maximum recovery speed with gear extended is 
240 knots indicated. Restore the primary and secon- 
dary system hydraulic pressure, and perform a 

normal landing on the base. 


3, A ground landing with ram air turbine power alone, ог a 
complete engine flameout condition should not be attempted 
without proper authorization. 


MEASUREMENTS REQUIRED: 


1. 


10. 
11. 
12. 
15. 


RAT hydraulic pump pressura (0-3500 раї) 
Primary system hydraulic ргеззиге 
Secondary system hydraulic pressure 
Primary hydraulic reservoir fluid temperature 
Rudder and elevon surface position 

RAT speed, RPM (propoaed) 

Normal acceleration аб С.С. 

Holl rate 

Angle of attack 

Angle of sideslip (yaw) 

Air spesd 

Altitude 


Time 


= - + 
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Addendum No. 15 


NOTES: 


l. 


Full or severe maneuvers should not be attempted with 
primary pressure alone, secondary pressure alone, or 


рат air turbine pressure alone. The critical requirement 


should be considered аз a landing under gusty air 
conditions. The pilot should estimate the maneuvering 
required to simulate this condition. 


Complete chase plane photographs of the ram air turbine 
maneuvers should be obtained. 


Approved шал Рат, 


„сос. H. K. Cheney 
Chief Flight Test Engineer 
Experimental Flight 
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| Report Чо. ZC-8-108 


Airpiane No, 884 7995 | Addendum Мо, 14 
Item Description: 


Short рэг104 lonzitudinal oscillntion test 
Р 
| Purpose: 


(1) To determine whether or not fluetunting tygo 
variations in olevater Q prossuro аге cbtnined due to 
shook offocts at the pitet tire antrance, or other factors 
auch as unstable operation of tho q prossuro ЕРА 
unit, or sticking of the Q pot, 


(2) To record tho relationship of suoh effeets on 
tho reported spuriousness of the eleven control forcos 
under oertain Plight conditions. Classification Changed tor 


Speo. Лаа пам UNCLASSIFIED 


Authorized by: SAAMA Date 18-12- 88 


Configuration: Airosearch Q pressure rogulatqrD 254 | KELLY АРВ ТЕХ, | 
Ç Reclassified by: Dept: ای‎ 
| Prosodure: 180-1 | 4-&- 
| سس‎ Z £, Zx 
(1) Install instrumentation іп aócordanco with Shoot 2, 


and climb to 40,000 feet. Ferfora a supersonic dive and 
pullout with pons hanking, at approximately 2.0 g's. 


(2) During this maneuver tho pilot should search for 
spurious control forces, as noted frou provious flights. 
This condition reportedly causes difficulty in holding the 
дозірод "є" forco due to oxtranoos oscillations, 


| (5) Search shall te conclided if this condition cannot 

| be ootained after several supersonic divas with pullouts 
ranging from 15,000 to 25,000 feot, and positive accelerations 
up to 3.5 g's. 


(4) Where the spuriousness can Бо demongtrated, tho 
flight conditions shall $e repeated on later aircraft to 

the extent ргосфіса 19, in order to demonstrate the possible 
effect of improved "Q" Pots and Shelley Waits. 


Yeasuroment Required: 


Seo Shests 2 and 3. | N | M Ч S | | | Ë Ü 
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Airplane: 52-7995 


رھ 


Moasuremants (cont'd): ze "ав 1954 


Босора the following: 
Osoillu raph 
1. Pitch attitudo 
2. Longitudinal stiok position 
9 Longitudinal otiek foroa 


4. Loft апо г ПБ eloven positions 


5. Hormat 9061, at the piloto compartment and 
the Colo 


Photo-Pünol 
1. Airapeed 
го Altitudo 
- до Normal осседега 130 
до Lef апа гі пі alovon positiong 
бо Outsiae air tomporaturo 
бо Angle of ء٣۳‎ 
Чо Timo 


Tho following ого desirable, but not mandatory: 


1» Pitch rate 

до Longitudinal acceleratioa at the 0.4. 

So Lateral accel. at the pilots sompartmsnt and C.G. 
4. Anglo of взаез Ар (yar) 


2. Pending completion ої instrumantation ба shown on 
sheet 2, a preliminary flight shoula be performed to obtain 
| rough data at the earliest practicable date. Thig enn bo 
T acoonplieshsd by oonneotin, the Q Pot differential pressure 
instrument (рпобограпої) to ths pressure line entering the 
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- і С М, 
«BCURITY INFORMATION Page 
Report №. 
Model 
Date 
FOREWORD 


This flight test program describes the testing to be 
conducted by Convair on the second YF-102 airplane, 
Serial No. 52-7995. Testa will be conducted during 
the period of December 1953 through Sept.1955. А 
total of 165 flight hours will be required to accome 
plish this flight teat program, 


The purpose of these tests is to demonstrate and 
evaluate the basic flying and operating qualities of 
the airplane in addition to airplane and engine pere 
formance, stability and control, and to develop the 
pilot assist system for the F-102 airplane. 


This flight test program is authorized by Air Force 
СопФғав% Мо. АРЗ3(600)-5942, Supplemental Agreement 
Ne. 3. This program will, when approved, supersede 
all previous proposed programs for flight testing of 
this 222 and the first YF-102 airplane, Serial 
Ко, 52-7994. 


SECURITY 


25 Кот. 1953 


2 

26-8103 

8 (YF-102) 

25 November 1953 


SCOPE 


| The ҮР-102 airplane, Serial No. 52-7995, for which this flight 
test program has been compiled, is the second F-102 airplane to 
be constructed. It is powered by a Pratt & whitney 4-57-Р-11 
turbojet engine with afterburner. 


Instrumentation for this airplane will be phased in during the 
flight test program, i.e., source instrumentation and circuitry 

| for all of the measurements will ba installed prior to the first 
flight, but only the end instrumentation necessary for measurement 
| of data required during the early part of the flight test program 
| will be installed. This is necessary due to the heavy load of 
tosts and instrumentation on this airplane. 


Tho primary assignements of this airplane are аз followas 


| 

| 1» Flutter and vibration 

| 2. Airplane and engine performance 

| 3. Dynamic response 

4, Stability and control 

5. Pilot assist system development 

& Phase III tests (engine and associated equipment refinement 


P ae tests) 

Et 

| іп cddition, preliminary Phase ІІ teats will be conducted by SFTS 
аз carly in the flight test program as is practicable. А +٦٦ 
33:55 of the flight tests to be conducted із presented on ране 5 of 
this хорор? 


Tho Phaso 111 teats, itam 6 above, are to be conducted utilizing 
ubntcwor time is ама Да) at the end of the flight teat program. 
Мо суті has been made to break down the details of the testing 
посовзаку as these tests are contingent on prior operating charac- 
tocioties and/or deficiencies. 


Дэг 1108 breakdown of the tests stating purposo, requirements 
атя итасейцкев for each test has been made and is presented on pages 
с بہت‎ 30 ef this report. The airplane instrumentation required 
t= apwo the necessary data during the tests has been tabulated in 

. 3 Хора groups according to the type of test involved and is pre- 

- “od ix thig manner on pages 51 through 66, A tabulation of the 
зу taste to be accomplished in the approximate order in which 

іле 4433 ba conducted, including the pertinent test parameters and 
(^ mosswuement groups required to obtain test date is presented оп 
2 52 end 68. A further organization of the flight test program into 
DiMA test phases including а time schedule showing the оп nated 
ost boura and months required to accomplish each phase ів „resented 
а растали 1. А breakdown of the 
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Date 25 Novamber 1953 


SCOPE (Continued) 


testing to be accomplished by AFFTC during the Phase 11 tests has not 
been done as this portion of the test program із at the discretion of the 
testing agency, 


this flight test program was compiled іп accordance with operating limite 
and restrictions per tho [102 desig: specification, 20-8-001, 


Temporary restrictions will be imposed ош this airplane until deleted by 
kegults of tests, desir studies, or agreement. These restrictions will be 
imposed by vonvair Engineering ае the USAF, The temporary restrictions will 
ba furnished to the operating ager.cies by Convair Englneerin;. 


«he аХердапе is not 
*eutfoletions at any. 


осе and Vibration Tests 


А ayévaukie powered vibrator is installed, in each wing to produce structural 
зуд иг огз during flutter and vibration tests. Each vibrator has a frequency 
vange 62 5 ~ 50 eps. The force produced by the vibrators is not а function 
of freuueno, and may be constant over а wide frequency range. 


The vibrators һауе an automatic sweep over the frequency range and are згд 
cither in phase or 1809 out of phase. А stop control is capable of stopping 
tho vibratora within one cycle of operation. The vibrator frequency, phase 
relationship, and stop control are all controllable from the cockpit. The 

42 са0Г8 are completely submerged within the wing. 


Із pore Roanonse Tests 


‚, Әйгейдеуііс scheduling device referred to as "programmer" is installed in 
c cósplano to supply an input signal to the control valve servo amplifier 
за» SABOH а proe-determined flight control system operatior during dynamic 
-ope tests. The various flight parameters are set into the "programmer" 
«гомо to produce a scheduled series of control system movements of 
га rote; empilitude,and duration during flight. The "programmer" may 
з в set by the pilot during flight to produce а given control system operation. 


Pogecmner" will algo be used during the dynamic stability demonstration 
An to produce specified elevon and rudder deflections. 


CONV AIR 
San Dj е. 
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SECURITY INFORMATION Report №. 40-8-103 


Model 8 (YF-102) 
Date 25 November 1952 


Tha following configurations and symbols are used in this report and 
aro identical to those used in Air Force Requirements R1815-B, 


Conf. ong: 

GR Cruise Thrust for level flight at approximately spsed 
for maximum range, speed brakes and gear up. 

m Dive 25% МЕТ, speed brakes extended. 

G Glide idling thrust, unless otherwise specified, 
speed brakes and gear up. 

E Landing Idling thrust; gear down. 

В Эомегеор Clean МКТ, speed brakes and gear up. 

PA Fouer Approach Thrust for level flight at 1.20 Ур gear 
down. 

ы паче ОСЕ Т.О. Thrust, gear down. 

gg 


Teva indicated stalling speed for С], = 0.75 at the gross weight 
cevresponding to the specified conuition. Subscripts (РА, L, 
etc.) refer to the airplane configurations as defined above, 


125101 flight speed with maximum available thrust (full after- 
turner operation). 


"На Uavol Flight speed with normal rated thrust, 
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Static Thrust Calibration 

Brake Operation Evaluction 

taxi Tests 

Баріпе Control System Operation 

Snakedawm Flight || 

Nuudpment Operation = орава Brakes 

Mo] Tank Pressurisation System Testa 

Lagine Equipment Operation 

Fiutter and Vibration 

Airspeed Calibration 

зар лаку Flight Characteristics 

Angie of Attack and Апџје of Yaw Pickup Calibration 
Froliminary Airplane Performance 

Phase 11 Posts (Conducted by AFFIC) 

520ас% of Missile Bay Door Operation on Flight Characteristics 
‘ippleno Forformance (Optimum Wing L.E, and Tip Configuration) 
Крсто ond Structural Cooling 

еси  Hosponse 


3500423 чу апа Control 


Рас Авољећ System Development 

пее Operation ~ Air Starts 

E Scegne Ghata Тевів 

"sovgency Feel Control 

i; У سیت‎ Operation - Ram Air Turbine 

“Lees Ова то? System Operation 

Narine ond Associated Equipment Operation (Phase III Tests) 
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к 


patr Static Thrust Calibratlon CVAC Index №. 2.7 


PLE 9و‎ 8 (1) To calibrate the in-flight əngire thrust instrumentation, 
(2) То determine installed power plant operating characteristics. 


dv 12778090555 ٤ Determine in-flight thrust instrumentalion calibrations. 


Ру veedure: 1, Stabilize епа Кемо at зе ив listed below and record 
pertinent data. 


а. Даје, 70, 80, 90, 92, 94, 96, 98, 100%, Mil RP without 
aftorburner. 


b. idre А/В thrust, 2 intermediate settings with A/B, ard 
full А/В thrust. 


Кофе: 1. The above runs are to be conducted vithout the 
ground air ejector. 


г. the exit nozzlo pressure survey swinging probe 
will be utilized during these runs. 


Svake Operation Evaluation CVAC Index "o. 4.2 


MUR То determine the relationship between brake cylinder pneumatic 
pressure and brake effectiveness. 


гол ь —Botereine deceleration and brake cylindor pressure during taxi 
braking and landiug зфорво 
ПИ (x) Brake operation and effectiveness will be evaluated by 


recorded brake cylinder pneunutic pressures, qualitative 
pilot's estimates of brake pedal forcos,and deceleration 
Records of the airplane during taxi tests and landing stops, 
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Taxi Tests 


(1) To determine ground handling, «ngine and structural 
eooling characteristics, and ground operation of all 
airplane cquipment. 


(2) To check operation of the engine, control system, brakes, 
radio, test instrumentation and all other equipment 
while taxiing the airplane at speeds up to take-off 
specd. 


А. Engine Opsrating Characteristics 


(1) Starting 

(2) Power Control 

(3) Cooling ~ static ground operation and all taxi spoods 

(4) Fuel consumption 

(5) Engine thrust required for breakout from standstill 

(6) Engine thrust required to taxi airplane. 

(7) Maximum engine thrust withheld by brakes 

(8) Engine pressure, temperatures, and speed, to remain 
within the range of P & H specifications during all 
operations. 


В. Airplane handliny and cortrol characteristics 


(1) Flight control system oporation 
(2) Nose vheel steering 
(3) maximum engine thrust for nose whee] scrubbing 
(4) Minimum turn radius 
(5) Directional control satisfactory in cross-winds up to 
30 MPH 
(6) Minimum practical specd for nose uheel lift-off 
(7) With the C.G. at the most forward position attainable 
with maximum gross weight it shall bs possible to 
make а nose wheel lift-off at not nore than GaSe Vs 0.8 
(8) Effective lateral control at high taxi вреодв 
(9) Wheel brake operation, fading and effectiveness 
(20) Drogue chute deployment and jettison 


C. Airplane Eyulpment Operation 
(3) Satisfactory operation of all hydraulic, pneumutic, 
electrical and radio suuipment operable on the ground 


while taxiing the alrplane at spoeds ир to take-off 
аре ед. 


CONFIDENTIAL 


SBCUBITY INFORMATION 


булийн 
San Агро 


Егезебугез 


1. 


2% 


3. 


бо 


ONFIDENTIAL 


SBCURITY INFORMATION Рав 8 
Report №. 40-8-103 
Model 8 (їР-102) 
Dato 25 November 1953 


Conduct taxi tests at or near take-off gross weight. 
Turn all test instrumentation on during taxi tests. 


Pilot will make pre-take-off cockpit check and taxi 
airplane at speeds up to 100 МРН. Cheek applicable 
items in requirements above. 


Make simulated take off runs during which take-off 
speed is attained. Орегафе engine in normal and 
afterburner regimes. Check all applicable items in 
requirements above. 


Procedure for these tests will be at the pilots discretion. 
Pilot should make oral comments to be recorded on the 
voice vivo recorder during all runs. 
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Engine ‹ "rol System Operation CVAC Index №. 3.10 
To demonstrate that the engine power control lever satisfactorily 


controls the engine power output. 


тће power control lever must operate smoothly and easily over the 
entire range of power settings and must have no tendency to creep 
from & set position. 


Такео Г lock shall operate easily with positive lock position. 


1. Measure power lever angle vs. engine HPM and turbine discharge 
total pressure for stabilized conditions during the static 
thrust calibration runs. 

г. Measure power lever angle during in-flight ареедеромег runs. 

3. General evaluation of powerecontrol lever operation wiil be 
made from pilot's comments. qualitatively note forces required 
іо move power control lever and any creeping tendency. 


"1 Í =a 


Shakedown Flights CVAC index No. 1.12 
То determine ¿eneral flight handlin, characteristics, 

engine operation and cooling, structural cooling and 
equipment operation. 


Airplane response to flight controls displacement, 
Епа пе and structural cooling. 

Engine controls operation. 

Low and high pressure pneumatic systems operation. 
Hydraulic system operation. 

Electrical system operation. 

Preliminary air speed system check. 

Cockpit cooling 

Missile bay door operation 


The peimary purpose of the shakedown flight will be to 
sonduet the initial flutter and vibration tests as outlined 
ہو‎ page 1300 this report. 

The pilot will qualitatively check the requirements listed 
above and record data as reyuired. 

The preliminary airspeed system check will consist of verbal 
alirapeed checks between the pilot of the chase airplane 

and the pilot of the YF-Re 
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Togts Equipment Operation - Speed Brakes CVAC Index No. 4.34 


Purpose: To determine speed brake operation characteristics, 


Requirements: 1. The speed brakes shall have acceptable smoothness 

and sensitivity. 

2. The speed brakes shall not cause more than .5g de= 
celeration at high speeds. 

3. Speed brake retraction during gear extension shall 
not cause unfavorable trim characteristics. 

й» Satisfactory static and dynamic directional and 
longitudinal stability must be maintained with speed 
brakes extended. 


Pregadure s 1. The pilot will modulute the speed brakes between full 
closed and open to determine smoothness and sensitivity 
of operation, 


2. The pilot will obtain maximum practical speed in a dive. 
The speed brake switch will be held to open аз the aire 
plane speed decreases until full speed brake position is 
obtained, 


3. The speed brakes will be fully extended and airspeed 
Ç | stabilized at maximum gear extension speed. Тһе landing 
gear will then bs extended and the speed brakes will 
automatically close. 


4. With speed brakes partially extended at 300 mph V4, the 
pilot will execute pull-ups, pushovers, ond will yaw the 
airplane in wings level flight up to 5° of yaw. 


Note: The above test will be conducted during or immediately 
after the shakedown flights period. 
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Tost: Fuel Tank Pressurization System Tests CVAC Index No. 4.16 


Reyulrenents : Fuel tank pressure limits: 4.5 to 8.00 psig relative to 
ambient air pressure. 


Procedure: Record fuel tank pressure and fuel tarperature (in tank) 
during flight. 


Periodic readings should be obtained throughout the flight 
to determine pressure regulation with varying fuel quantity, 


The desired data will be obtained concurrently with other 
tests. Fuel tank pressures and bleed air temps will be 
autoratícally recorded throughout flights until adequate 
data are obtained. 


209 NE: Engine умањи. Сека Мор СУАС Indez Мо. 3.0 
Рисровой To demonstrate and evaluate the various engine uccessories 
listed below. 


Rcquisenmente: The following engine equipment will function according to папи» 
С facturer's specifications: 


1, Engine 011 Pump 
2. Engine 011 Coolers 
а. Ajir=01l Cooler 
b. Fuel-O1l cooler 
3. Engine Fuel Pump 
4. Ignition System 
5. Lowe-Speed Compressore Bleed Valve 


۲ 23 The above items will be qualitatively evaluated during all 
engine operation. Аду unsatisfactory operations noted will be 
subjected to further investigation and quantitative data will 
Бә obtained if required. 
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Engine Equipment Operation CVAG Index No. 31.0 
Engine Fuel Control 


To demonstrate and evaluate the engine fuel control unit. 


The engine fuel control unit will meter fuel to the engine in 
the correct manner in accordance with the demand from the 
power control lever. 


1, 


2, 


Determine engine power output vs. fuel flow and power 1еу: г 
angle during static thrust calibration and speed-power runs 
&s an indication of correct fuel control operation. 


Vetermine fuel flow vs. «РМ during jam acceleration. and de= 
celeration for ground, 15,000! and 35,000‘ operation. 


k 


bnyine Euuipment Operation CVAC Index No. 3.10 
Afterburner Operation 


To demonstrate and evaluate the engine afterburner and controls. 


The engine afterburner will operate according to manufacturer's 
Specifications, 


Determine afterburner thrust and operating characteristics 
during static thrust calibration. 

Light afterburner at various RPM's and note power lever angle. 
Make accelerations and decelerations in AB regime. 

Determine power lever angle ув. engine thrust іл АВ regime, 
Light up afterburner at 15,000? and 35,000" PA. Determine AB 
thrust, acceleration and deceleration characteristics and pover 
lever angle at the above altitudes. 

Determine fuel consumption during all afterburner tests. 
Determine АВ «eyelid operation characteristics in the tests 
listed above. 
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Test: Flutter and Vibration GVAC Index No. 1.8 


Purpose: To demonstrate that the airplane has positive damping of 
externally induced vibrations throughout the speed range 
of the airplane, 


Procedures 1, Stabilize the airplane at Me „83 at 35,000 ft. Р.А. 
| in level flight. Turn on oscillograph. Turn on 
vibrators for anti-symmetric excitation. Таке decay 
records at 12 cps, 18 ops, 22 срв, 29 cps, 36 cps, 
and 46 cps. Repeat with symmetric excitation. 


2. Stabilize airplane at M = „95 at 35,000" РА & repeat (1) 
above. 


3. Stabilize airplane at maximum level flight speed at 
35,000 ft. Р.А. Turn on oscillograph, Turn on vibrators 
for anti-esynmetric excitation. Take decay records at 12 срв, 
18 срв, 22 срв, 29 cps, 36 cps and 46 cps. Repeat with 
symmetric excitation, 


(4) Stabilize airplane in dives from 35,000 ft. F.A. in 
increments of М = „05 above maximum level flight 
speed. Obtain decay records for symmetric and anti- 
symmetric excitation at one or nore СГ the frequencies 
in ascending order as аге given in (3) above. 


Note: Maximum speed to be attained during any flight will be 
subject. to approval based on the results of flutter and 
vibration data taken during previous flights. 
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Airspeed Calibration - Low Speed CVAC Index No. 2.1 

To determine test nose boom airspeed position error. 

The airspeed boom will be а test article only. № specification 
requirements have to be met. The position error shall be reason- 
able and repeatable calibration date must bs obtainable. 


Calibrate the &irZpaed system by the pacer method in the follow- 
ing speed ranges: 


a. Clean 150-350 mph Vig 
Ъ. Speed brakes extended 150-350 mph Vio 
€. Landing gear extended 150=Рјасагд speed for gear extension 


The altitudes for these tests are at the pilot's discretion. 


Airspeed Calibration - High Speed CVAC Index No. 2.1. 
To determine the test nose boom airspeed position error. 


The airspeed boom will be а test article only. № specification 
requirements huve to be met. The position error shall be reason- 
able and repeatable calibration data must be obtainable. 


The system is to be calibrated by radar plotting during an atmos- 
phere-surveying climb (М <.85) and a subsequent high speed dive. 


а. Climb at NRT from 15,000! to 37,000" (Do not exceed М = .85). 

b. Go into а shallow dive from 37,000" to 35,000! with military 
plus afterburner power. Attain ہو۔۷‎ 

с. Make descent from 35,000! to 15,000! at maximum allowable 
Mach number. 


Note: The above test must be repeated on at least (2) 
&dditional days. 


Airspeed calibration data may be obtained from any flight 
providing the aircraft is radar-tracked during the flight and 
an atmosphere-surveying climb is made to the maximum altitude 
attained during the flight. 
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Test: Preliminary Flight Characteristics Test СҮАС Index №. 1.12 
(Preliminary Stability and Control) 
Purpose: Determine general flight characteristics of the airplane. 


Requirements 3 The airplane shall exhibit safe and reasonable stability 
&nd control characteristics. Compliance vith all parts 
of Specification R 1815-8 will not be required during these 
tests since the airplane control system vill not be in final 
configuration at this віз,е» Compliance with Specification 
В 1815-8 with authorized deviations will be demonstrated 
during the stability and control tests on pages 24 through 44 > 


Ргосодиге: The flight characteristics items listed below will бе рге» 
liminarily evaluated during the early stages of the flight 
test ргоџтав. Evaluation will be principally obtained from 
qualitiative comments and implemented by recorded data. 


Ihe followin; items will be evaluated during the early 
flights concurrent with other operations and require no 
special test operations. 


цэ 1. Effectiveness of controls. 
| 2. Control forces. 
3. Trim control operation (rate and sensitivity), 


lhe following fli ht characteristic iters will require that 
tests be conducted to determine their values. The desired 
altitude for the tests is 30,000 ft. with the airplane in 
the clean co figuration. 


1, Static Longitudinal Stability 


Determine stick forcc and stick position stability at tuo 
trim speeds in the level flight speed range. 


Trim in level flight at 1,4 Vsy- Vary speed in 256 

of 20 mph above and below trir speed to maximur. practical 
| by use of elevator control only. Maintain altitude within 
| 32000 ft. Repeat the above at шах. allowable level flight 
; speed. 


2, Dynamic Longitudinal Stability 


Determine at the trim speeds called out in Item 1 above, 
Deflect elevator in small increments and record damping, 


13444443 
2555235533 


CONVAIR 
San Diego 


Tests 


Procedure: 


ен ет 
1$21952513332521211313 


NPIDENTIAL 


SECURITY INFORMATION Pago 16 
Report №. “8-103 
Model 8 (ҮЕ-102) 
Date 25 November 1953 


Prelimin Flight Characteristics Test, CVAC Index No, 1.12 
(Continued) 


3. Static Directional Stability 
Determine 17 straight steady sideslips at approximately 
1.415; and maximum &llowable level flight speed, follow 
procedure outlined in items 3 and 4 under Statio 
Directional Stability, page 34. 

4» Dynamic Directional Stability 
Determine at tho trim spoeds called out in Item 1 above. 
Follow procedure outlined in Items 3, 4 and 5 under 
Dynamic Directional Stability page 35. 

5. Longitudinal Stick Force 


Determine stick force per "G" during diving turns and 
pull-outs. 


6. Dynamic Lateral Stability 
Determine at the trim spseds called out in Item 1 above, 
follow procedures outlined in Items 3 and 4 under Dynamic 
Lateral Stability, page 29. 


Note: These tests will ba conducted in the "Direct Manual Моде" 
of flight. 
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Test: Angle of Attack and angle of Yaw СУАС Index No. 5.0 
Pickup Calibration 


Purposes (a) Calibration of error of fire control syster. angle of 
attack pickup. 


(b) Determination of optimum location of pickups. 


Requirements: The angle of attack pickups will be located in the position for 
minimum position error consistent with other design criteria. 


It is desired thut the calibration error be less thun 0.25 
degree. 


Lote: Design specifications for the production instruments are 
to be furnished .t а l.ter date. 


Procedura: Special flight operations are not required for these calibrations. 
The errors will be deterrdrned by statistical analysis of photo 
panel data of pickup readings under various conditions of flight 
including maximum speed and load factor conditions. 


Tests “polim_nary Airplane Performance, Climb СУАС Indox Мо, 2.3 
Purpose? 10 determine service coiling, best climb speed, and ruta of 
climb. 


Вецидюстопів: None, 


Procedures (1) Configurations to be tested: 
(a) Airplane with straight leading edges 
(b) Airplane with cambered leading е dues and reflexed wing tips. 
(2) Make climbs to service ceiling with military and military plus 
afterburner thrust setti:.gs at the speeds tabuluted in schedules 
А, В, С and D given below: 


Fuel consumption data vill also be obtained during the above tests. 


MILITARY THRUST MILITARY + АРТЕББУНТЬЯ THUS 
Climb-Speed Sohedules, kach Мо. ‘в. Schedule D 
Altitude А В C 
5000 -62 «65 «68 M= .86) 
10000 „66 „69 г 72 ps Hold масі. Мо. 
15000 4 72. 273 275 90 Constant During 
20000 „76 „78 г 80 92) Climb 


25000 281 „83 «85 
30000 .83 .85 „87 
35000 085 «87 „89 


40000 85 о «89 
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Preliminary Аігріапе Performance CVAC Index №. 2.2 
Speed-Power, Fuel Consumption 


To determine the speed-power characteristics and fuel consumption 
of the airplane-enpine co.bination. 


None ә 


1. Coniigurations to Бе tested: 
а. Airplane with straight leading edges only 


г. Conduct at 15,000" and 40,000" РА 
3. Stabilize speed in trimmed steady level flight at the speed 
increments given below: 


4240097 49,000" 
Ma „3 М = od 
Ms 4 M= .8 
Me „5 M з „9 
М = 26 Мз „95 
Ms ,7 М = Max, 
Ма „8 
Ма „90 
М = 95 
M= Мах, 


te: These tests ure planned primarily to determine the optimum 
wing leading edge and tip configuration. Sufficient instrunentation 
will be installed in the airplane during all earlier flights to 
obtain airplane performance data while other tests are being corducted. 


Cambered wing L.E. and Reflex Wing Tips СУАС Index. №, 1.12 
То determine wing tip air loads during performance tests, 
Air loads on wing tips should not exceed structural limitations. 


king tip loads will be measured corcurrent with performance tests. 
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Tests Phase 11 
Pur розе: AFFIC Evaluation of the airplane. 


Ro ulrementes None 


Procedures: The procedure for these tests аге at the discretion of the 
testing agency, therefore no detailed procedure is 
Stipulated in this report. 
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Tests Effects of Missile Bay Door Operation on CVAC Index No. 1.7 
Flight Characteristics 


Purpose: То determine the effects of open missile bay doors on 
flight characteristics and performance. 


Reyuirements 3 (1) Seyuenced operation or prolonged extension of the 
missile bay doors should rot adversely affect stability 
of the airplane. 


(2) Тһе pressures in the missile bay shall be within 
acceptable structural limits. 


(3) The bay doors shall operate satisfuctorily at all speeds. 


Руосодмгев : 12 xake stabilized speed runs at approximately 25,000 ft. 
(P.A,); gross weight e 26,000# (approximately); thrust 
and drag shall be measured. Shallow dive is per- 
missible if requ.red to obtain speed at М s «5, -6, .7 
with missile bay doors open. 


2, At the above stabilized speeds and with missile bay doors 
open, check statie longitudinal stability through a 
small range of elevator deflections. 


3. Check static directional stability, wings, level, urder 
conditions stated in (1) above. 


After analysis of the data from the above tests, repeat items 
(1) through (3) at M a „8 to max. allowable, then: 


А. Operate missile bay doors іп a simulated rocket firing 
cycle during level flight at 25,000", and gross weight 
of 26,000 pounds. Conduct at four different speeds be- 
tween Ms „8 and maximum allowable. 


В, Open missile bay doors at the speeds given in (A) above 
at а load factor of approximately „вр and pull up to 
maximum allowable load factor. 


G Introduce elevon step inputs through the programmer during 
«evel flight at М = „8 and maximum allowable or М = ,9. 


9. Same as (С) except with rudder inputs. 


b. Land with missile bay doors open. 
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Airplane Performance, Determination of  СЧАС Index No. 2.2 
Optimum Leading Edges and Wing Tips 


To obtain drag polar data, 


The comparison of performance between the two types of wing leading 
edges and tips. The folloving data vill be obtained. 


1. 
Ro 


1, 


3. 


4o 


CONFIDE} 


Drag polars in level flight 
Drag polars in accelerated flight. 


Conduct in clean configuration at approximately 40,000" (РА) 
and 15,000! (PA) for each of the following: 


(a) Airplane with straight wing leading edges 
(b) Airplane with cambered wing leading edges and reflexed 
wing tips 


Stabilize at the approximate speeds and altitudes tabulated 
below. Record data. 


Starting with the test altitude and speed of (2) above, реге 
form a diving turn tightening the turn until maximum 

allowable positive g hus been attained. Record data throughout 
the maneuver (approximately 10 seconds). 

Repeat (3) at all speeds and altitudes tabulated below: 


M = об М з 27 
= „7 = „8 
= „В = 29 
= г 85 з «95 
= «90 ю Мах, 
= „95 
= Мах, 
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Airplane Performance, Take-Off Distance | СУАС Index №. 2.4 


To determine minimum distance required to become airborne and 
to clear a 50 ft. obstacle. 


Estimated take-off distance has been computed but no contractual 
reyuirements exist. 


1, Letermine horizontal distance from start of take-off roll to 
point where airplane is airborne and to point where airplane 
is 50 ft. off ground. 

2. Make series of high performance taks-offs with military plus 
afterburner power und determine minimum distances defined 
above. 

3. Pilot shall use his own judgxent in developing a technique 
for maximum performance take-offs. 

4. Use Air Force photo-theodolite to determine distances. 


Note: The above tests will be conducted when the optimum leading 
edge and wing tip configuration has been establ'shed.  Pre- 
liminary take-off data will be obtained during the early 
flight testing. 


———— 


Airplane Performance, Landing Distance CVAC Index Мо, 2.5 


To determine the minimum distance required to land the airplane 
over а 50 ft, obstacle. 


Estimated landing distance has been computed but no contractual 
requirements exist. 


1, Make a series of landings with and witlout deploying drogue 
chute to determine minimum landing distance. 

2. Pilot shall use his own judgment in developing a technique 
for minimum distance landings. 

3. Use Air Force photo-theodolite to determine distances. 

N 


otes The above tests will be conducted when the optimum leading 

edge and wing tip configuration has been established. Pra- 
liminary landing distance data will be obtained during the 

early flight testing. 
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Engine and Structural Cooling CVAC Index №. 3.1. 


lo determine airplane structure temperature in the vicinity of 
the power plart. 


Design criteria require that structural temperatures forward of 
the firewall do not exceed 250°F. Structural temperatures aft 
of the firewall must not exceed 350%. 


Temperature data will be obtained during performance testin; and 
taxi operations. 


Tensile coupons have been installed in the airplane to determine 
the effect of structural temperatures on structural strength. 
Three of the coupons have been instslled at each of the locations 
listed below. One coupon should be ге oved from each station 
after 10 hours, 50 hours, and 100 hours of flight test. 


Location of Coupons: 


(1) Frame at Fuselage Station 528.5, BL 101 R.H., WL +28 (245180) 

(2) Frame at Fuselage Station 499, BL 25 R.H., WL «21.25 (245180) 

(3) Skin at Fuselage Station 499, BL 10 R.H,, لا‎ «29 (245181) 

(4) Bulkhead at Fuselage Station 552, BL 0, WL «30.5 (Titanium RO-130A) 


Dynamic Response CVAC Index No. 1.7 


То determine dynamic stability and response of the airplans 
and control system in manual and automatic modes of flight 
to programmed control system input signals. 


1. The airplane shall exhibit satisfuctory response to input 
8 ignals ° 


2. Measurements shall be obtained with sufficient accuracy to 
provide the fire control system manufacturer with design 
data fr automatic flight control. 


3. The various parametera for the pitch damper, yaw damper, and 
turn coordinator will be determined from these tests. 


Тһе airplane will be trimmed in level flight. А specified signal 
will be introduced to the control system. ‘ihe response of the 
airplane and cortrol system will be recorded during hands-off flight. 
These signals will be introduced singly ог in a programmed series by 
selection of automatic or manual operation of the programmer, 

Details of the configuration of test will be specified at а later 
date. 
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Ç Date 25 November 1953 
Tests Static Longitudinal Stability СУАС Index Моб 1.14 
Applicable 
Specs R1815B Par 4.2.1 
Purpose: To demonstrate that the airplane has positive static 


stick-fixed longitudinal stability for the specified 
conditions with exception of the noted deviation. 


Requirements: Demonstrate that the airplane has positive static stick» 
position and stick force longitudinal stability at all 
normul service loadings when flying with constant power 
settings under conditions given in Table I, page 25 . 
Except in configuration D, the existence of such stability 
shall be proved by determination of the stick-fixed 
neutral points. The neutral point determined for the 
condition of most aft С.С. location must be at least 5% 
of the MAC aft of the Lost aft С.С. location. Іп сопе 
figuration D, the stability shall be indicated by stable 
variatio.s of elevator control force and angle with 
indicated airspeed. 


Deviations At Mach numbers above 0.85 with the airplane t rimmed 
Ç at М = 0.85, the variation of elevator force and ueflee- 
tion with Mach number may be negative if the force changes 
involved are not рге ter than 20 lbs. and oeour over a 
reagonably wide Mach number range. 


Ёросейнее: 1. Conduet at altitudes specified in Table L, page 25, 
2. Trim airplane at specified speed in configuration 
to be tested. 
3, Stabilize speed in specified increments through 
Bpsed range by use of elevator control only. 
4» Determine of ẹ and F, vs. airspeed ог Mach number. 


кові 8 Since C.G. position varies during flight, the data should 
ba taken for those loadings which determine the пові fore 
ward and most aft С.о. position possible during flight, 
Зое, ) to obtain С.С. variation necessary to determine the 
longitudinal neutral point. 
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Static Longitudinal Stability СУАС Index №. 1.1A 


To determine the effect of С.С. shift with airplane 
attitude on static longitudinal stability. 


None 


Center of gravity shift due to attitude is maximum 
when No. 2 fuel tank is approximately 1/2 full 
(No. 3 full) Fuel quantity of 3114 lbs. 


1. Conduct at 12,000 ft. 
2. Trim airplane in steady level flight with а proximately 60% NRT 
3. Vary airplane attitude to 5° nose up anc nose 
dam in stabilized 1° increments, Use increasing 
or decreasing power to maintain trim speed. 
4» Determine у, vs. 0.0. Position. 


Dynamic Longitudinal Stability СУАС Index №. 1.10 
Applicable Spec. К2.815-В Раг. 4.1 


To demonstrate that elevator induced longitudinal 
oscillations are damped out. 


Short period dynamic oscillations produced b; sudden 
elevator deflection shall be damped out. Damping 
oscillations must be stabilized but number of cycles 
required to dampen to be approved by НАШС (Spec. Deviation). 


1. Conduct at altitudes specified in Table I, page 25. 

2. Trim airplane in steady level flight in configur- 
ations and trim speeds specified in Table I, page 25. 

3. Deflect elevator abruptly and release. Record data 
until short period oscillations cease. woth pull- 
ups and push-overs should be accomplished. The Pro- 
grammer will be used to supply specified elevon de- 
flections when practical. 

бо Repeat at high and low speeds of each configuration. 

5. Тһе above tests are to be conducted with manual and 
direct manual mode control system configurations, 
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Longitudinal Control Force CVAC Index №. 1.10 
Applicable peco R)815=DU Par. 4.4.1» дойо6ҙ [ohoh 


To a elevator control force gradient (stick force 
per tt в". 


Show that elevator control force gradient is within the 
specified limits: 12.9 lbs/g шахов 4.85 lbs/g min. 


In steady turning flight and in pull-outs; increase in pull 
force shall be required to produce increases in normal 
acceleration, throughout the range of permissible accelerati.ns. 


“levator control force gradient for maximum normal acceleration 
in sudden pull-ups from trimmed straight flight shall never be 
less than the gradient in steady turning flight under the 

same conditions of ross weight, configuration, altitude, C.G, 
and airspeed. 


1. Conduct at altitudes specified in Table I, page 25. 

2. Trim airplane in configurations P and D listed in Table 
1 › Page 25, 

3. Climb to 2000 ft. above test altitude. 

4. Make steady diving tuens in which the steepness of the 
turn is wed to control the acceleration and the airspeed 
is held constant at trim value by losing altitude. 

5. Mevelop maximum positive load factor in turns. 

Co Make sudden pull-ups from straight trimmed flight during 
which maximum positive load factor is developed for 
configuration P only.  "onduct at most rearward 0.0. 
and at trim speed of M = 0.7, speed for NRT, and at 
maximum practical. 


Longitudinal Control force CVAC Index No. 1.1D 
Applicable 86ت‎ o H 1815-8 Pay, 425 оф 


То determine elevator control force during high speed dive. 


With airplane trimmed in steady level fl.ght with NRT, сопе 
figuration P, it shall be possible to hold the airplane in 

dives up to the maximum practical speed with an elevator 

push force not to exceed 56 pounds. If а pull force is required 
to maintain а steady dive, this pull fores shall пої exceed 

35 lba. and the additional force required to execute a 3g 
pull-out shall not exceed 75 lbs. 
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Longitudinal Control Force (Continued) СУАС Index No, 1.10 
Applicable зрес. П 1815-B Para. 4.5.4 


1. Trim airplane іп steady level flight at service ceiling, 


-. Dive airplane and stabilize speed at approximately 50 
mph increments during dive until maximum practical 
speed is reached. 1һе maximum practical speed is ex- 
pected to be less than maximum permissible speed 
designed for the J-67 engine installation. 

3. Execute а 3g pull-out with recovery at not less than 
15,000 ft. 


Longítudinal Control Effectiveness CVAC Index №. 1.1E 
Applicable Spec. В 1815-B Para. 4.3.1 


To prove that sufficient elevator control.exisis to 
maintain steady flight for the, given conditions. 


With the airplane trimmed at the spseds specified in 
Table I, page 25, it shall be possible in each сопе 

fi uration to maintain steady flight over the spectfied ^ 
speed range. 


This requirement: 111 be demonstrated in tests of 
static lon,;itudinal stability. 


Longitudinal Сопткој Effectiveness GVAC Index No. 1.1E 
Applicable Spec В»1815-В Para. 4.3.2. 


To prove that sufficient elevator control exists to 
develop maximum positive or nogativa load factor at 
trim speed, 


Develop maximum positive or negative limit load factor 
at trim speed by means of elevator control only for 
each configuration listed іп Table I, page 25. 


Above requirement is subject to limitations ішровей бу Dynamics 
Group in aecordanco with data obtained from previous tests, 


Applicable, cxeept as limited by angle of attack corresponding to 
а Сі = 0.75 کہ‎ stall speed, maximum available elevator deflection 
or maximum limit load factor. Y 
Angle of Attack ut Cp з 0,75, (Д=20°, (see раде 26) 
Mex elevator deflection s 23 ° 
+ 
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С, Data 25 Novomber 1953 
Test: Longitudinal Control Effectiveness (Con't) СУАС Index №. 1.1Е 


Арр 186 Spec. R-1815-B Para. 4.3.2 


Procedure: 1, Data to comply with above positive load factor 
raquirenents will be obtained from tests for 
elevator control force gradient. | 

2. Develop maximum negative limit load factor at the 
specified trim speeds by making push-overs from 
straight, steady trimmed flight. 


Note: Tests on this airplane will be of a preliminary 
nature only as demonstration of compliance 
with this specification will bs obtained durin; 
flight loads testing on а later airplane, 


1628 Longitudinal Control Effectiveness СУАС Index No. 1.15 
Applicable Spec. R-1815-B Para. 4.3.3 


Ç 7+88٤ То demonstrate that sufficient elevator control exists 
to hold airplane in close proximity to the ground at 
the given speeda. 


Reywlpewents 3 1. with С.б. ín most forward position and airplans 
trimmed at 1.4 Мај, or at maximum allowable ground 
angle, whichever attitude corresponds to the 
higher speed. 

2. Longitudinal stick force shall not exceed 35 lbs. 
during (1), 


Note: Maximum allowable ground angle = 20° 
Ав outlined in Reyuirements а bove, 
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Longitudinal Control Effectiveness 

applicable 3596. R 1815-8 Para.4.3.5 
Longitudinal Control Forces 
Applisable SD POG o Ң1815-В Pura. hobrat & 4.458 


ho att No, 40-8-101 
Model 8 (Yr-«10a) 
Date 25 Моташї гс 195^ 
СУАС Index No, 1.18 


СУАС Index No, 1.18 


To prove thut suffielent alewator control exists 


to attain take-off attitude at 907۷ 
that elevator stick force during t 


exceed the given limita. 


and to show 
вео! does not 


Airplane shall Бо able to assume take-off attitude 


at 90, Vs 


Гог all normal service loadings» This inciudoo the 8.0, 


ape s.d, да biga u Vaieh реєйиве ч Чао largest static nose dom memons 


Hith аїгріапе trimməd for 1.25 Vo 


the nose whael abouts the 


lift off at 90$ Vg, shall not го ке a stick pull | rain «ооо. 
force greater than 35 lbs. —— sU 


With airplane trimmed for 1.25 Vg; with 0.0, За 
most aft position, the transition from take-off 
speed to 1.25 Vg, shall not require a atick-push 
force renter than 10 lbs. 


See taxi tests. 


1. Set elevator trim control for trim sed flight 
at 1.25 Vg; and record data during take-off 
with maximum تا‎ Мо for most aft с.а, Position. 


Note: Trim position for 1.25 V 
pilot's test а گر‎ араг 


ہے 


Longitudinal Trim Changes 
Applicable Spas. К 1815-В Para, 4.6.1, 4.6.2 and 4.6.4. 


can Бә set with 
ation, 


CVAC Index №. Јоде 


To determine longitudinal trim chunge due to effecta 
of pow.x and configuration. 


With the airplane trimmed for zero elevator control 
force at any given speed and using any combination of 
cugine thrust, gear position or speed brake setting, 
4% &hall be possible to maintain the given speed wi the 
eut exerting push or pull foreos on „Не stick greater 
than 35 lbs. when the pouer, gear or speed brake 
4uttings are varied іп any manner. 
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Longitudinal Trim Changes сааш) СУАС Index №. 17 
Applicable Spec. R 1815-8 Para, 4. 6,14 6.2 & 4.6.4, 


With airplane trimmed in steady level flight with 
maximum power, it shall be possible to maintain the 
trim speed for one second following full extension 
of speed brakes with an elevator push force not to 
exceed 20 lbs. or a pull force not to exceed 16 lbs. 


2. Conduct at 12,000 ft. 
2. Тгіп airplane іп steady flight at trim вравав given, 
below and perform operation listed under "variable." 


Trin Speed 

Reed Goar Brakes Комет. Variable 
1. 154 Чес Up In Idle power Gear Down 
2. 1.4 У Up In 50% 7 Gear Down 
3. 1.48 Dom In 50% 7 Idle Power 
бе | 1.21, Down In Мах. Power Gear Up 
5. Va. К Up In Lovel Flt, гах. Power 
6. ат Down In Level Fit. Max, Power 
7. ух т бр In level #14. Idle Power 
8. 1 pu Up Out Level Flt. Gear Down 
9: рах Power Up in Level Flt. Speed Brakes Оці 


Note: Vg based on stalling spoed at CL а 0.75. It із 
desirable that the tri. change in item 3 be such 
that a pull force is re,uired to maintain the 
given trim speed. 


Longitudinal Trim Change СУАС Index No, 1.1P 
Applicable Spec. В 1815-В Para. 4.6.3 


Determine longitudinal trim change іп sideslips. 


The stick force in pounds required to maintain trim speed 
in sideslips obtainable with 50 lbs. rudder pedal force 
бр up to maximum attainable sideslip, shall not exceed 
numerically the value of the stick force gradient in 
accelerated maneuvers or 10 lbs., whichever is lower. The 
preferred variation of stick force in sideslip is for ins 
creased pull force on stick with increased відевіїр. 


No special test needed. Measure and record stick force 
during tests for static directional stability. 
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High Speed Requirements СМАС Index Мо. 1.7 
Applicable Spec. R 1815-B Рага, 4.501 


lo demonstrate that no dangerous effects occur when 
the airplane is flown through the transonic speed гапие. 


The following adverse ог dangerous effects due бо com 
pressibility shall not occur: 


1, Severe buffeting or shaking. 

2. Excessive longitudinal trim changes or uncone 
trollable recovery momenta. 

3. Erratic or violent behavior of airplane or 
conirols. 


Demonstration of compliance for high speed requirements 
will be accomplished concurrently with flutter tests. 


Static Directional Stability CVAC index №. 1.24 
Applicable Spec. R 1815-B Para. 5.2.1 


To prove that ihe airplane has positive rudder-fixed 
static directional stability. 


The rudder-fixed static stability shall be such that 
rudder deflection from its trim position at zero bank 
produces sideslip in the correct direction when рег» 
forming a steady sideslip; that is, positive (left) 
rudder deflection from trim shall produce positive 
(right) sideslip and vice versa. This requirement 
applies to all configurations and speed ranges listed 

in Table I, page 25, and in configuration PA with 
maximum power at 211 permissible spseda above Vyp 

For anglea of sideslip between plus and minug 15 Р ада; 
the angle of steady aldeslip shall be approximately pro- 
portional to the sudder deflection from trim. For 
engles of sideslip eater than 15 degrees, increases 

in rudder deflection shall produce increases in the 
engle of steady sideslip up to full rudder deflection. 


1. Conduct at altitudes specified in Table I, page 45. 

Я, Trim airplane for wingslevel flight in all of the 
configurations given in Table I, page 25, at the 
given trim speeda, 
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Static Directional Stability (Continued) СУАС Index Мо, 1.2А 
Applicable Spec. В 1815-B Para. 5.2.1 


3. Perform a straight steady sideslip, banking the 
airplane as necessary to maintain straight flight, 
in increments of three degrees of rudder doflecti on 
until limit side load factor is хепсћед, 

4. Stabilize at each rudder setting and record data. 


Direct manual mode of control, 


Static Directional Stability CVAC Index No. 1.24 
Applicable Spec. R 1815-8 Para. 5.2.2 


To determine adverse yaw produced during roli-outs 
fram banked steady turns. 


Rudder-fixed static directional stability shall be sufficient 
to restrict the angle of sideslip due to sudden application 
of aileron deflection to not more thun one degree of sideslip 
рег 5$ of full aileron deflection, when rolling out of a 
trimmed steady 45° banked turn at 1.4 V in configuration 
G with power for straight and level flight"at 1.4 Vgop and 

in configuration PA at 1.4 Yser? 


1. Conduct in configuration G and in configuration РА 
at 12,000 ft. 

2. Trim airplane in configuration to be tested at 1.4 VscR 
in а steady 45° banked turn. 

3. Apply aileron deflections abruptly to roll airplane 
into opposite bank, holding rudder fixed in trim position, 
continue roll to 45° bank on opposite side. 

4. Resume a steady turn in trimmed flight, then reverse 
aileron displacement back to original turn again. 


Note: The limiting factor in conducting these tests is 


the 8148 load. 
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Test: Dynamic Directional Stability CVAC Index No. 1.2B 
Applicable Spec. К 1815-B Para. 5.1.1 
Purposes To determine the damping of the yaw induced lateral- 


directional oscillation. 


Requirements: Damping shall be positive and shall be such that the 
time to damp to one-half amplitude and the period shall 
fall within tho satisfactory area of the chart given in 
Figure 1, page 36, There shall be no tendency for 
undamped small amplitude oscillations to persist. 


Deviations Artificial damping devices may be used to mest the 
above reyuirements. 


Procedure: 1. Conduct tests at altitudes specified in Table I, page 25. 
2. Airplane to be tested іп all configurations and trim 
speeds given in Table 1, page 25. 
3. Develop wings level yaw with rudder, applying 
&ileron as necessary to keep wings level. 
4. Release rudder abruptly, return aileron to neutral 
and hold fixed. 
5. Record data until lateral-directional oscillations 
cease, 
6. Use manual mode of control. 


Tosts Spiral Stability СМАС Index Noo 1.20 
Applicable Spec. R 1815-8 Para 5.1.2 


77۸,48 To demonstrate the airplane has satisfactory spiral sta- 
bility characteristics. 


8۹80 58 Spiral stability 18 not required but the allowable rate of 
divergence of the spiral mode with controls free shall 
not be so greut that the spiral motion doubles amplitude 
in less than 4 seconds. This reyuirement applys to the 
conditions of Table I, page 24, 


козгалы) i. Conduct tests in corfiguration and at the altitudes and 

trim speeda specified in Table I, page 25. 
2. Trim airplane carefully in straight steady level flight 

for the conditions specified above. Cause a small lateral 
diaplacement Бу slowly applying а small aileron displacement 
(approximately 2-3 degrees) and record data during subse= 
quent airplane behavior. Perform maneuver with 811 controls 
free and also with all controls returned to neutral and held 
fixed following initial displacement, 
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| Tests Rudder Control Effectivensss CVAC Index №. 1.28 
| Applicable Spec. R 1815-B Para. 5.3.1 
| Purpose: To prove that rudder effectiveness is sufficient to 
| 


maintain straight level flight in all configurations. 


| Roquirements: Maintain straight level flight for all configurations 
and trim speeds given in Table I, pago and also in 
configuration vO trimmed at 1.2 Vg,. Maximum rudder 
pedal forces not to exceed 180 lbs. except for corfigura- 
tion WO where they shall not exceed 100 157, 


Procedure: No зресјиј test required. This will be demonstrated 
in other tests. Refer to static longitudinal stability. 


| Noto: Configuration КО 
| | Maximum Available Thrust-Gear DowneIrim Spsed 1.2 SE 


| 

| | 
| 

| Rowe Rudder Control Effectiveness СУАС Index No. 1 
| Applicable Spec. В 1815-B Para, 5.3.6 

| 70-5 To show the rudder control is sufficient to overcame 

| adverse yaw due to aileron action, 


| Roquirementss Rudder control shall be sufficient to overcome adverse 

| yaw when airplane is rolled abruptly out of steady 45° 

| banked turns in configuration G with power for straight 
and level flight at 1.4 VScn and in configuration at РА et 


1.4 Vscre 


Proscdtres 1. Conduct at 12,000 ft. 
2. Trim airplane in configuration to be tested іп a 
steady 45° banked turn at 1.4 У 
3. Apply aileron deflection abruptly to roll airplane 
| into opposite bank using necessary rudder to prevent 
і skiddine. Continue roll to 45° bank on opposite side 
i or until maximum allowable side load factor 18 reached, 
| 4, Resume а steady turn іп trimmed flight, then reverse 
| aileron displacement back to original turn. 


ЛАШ 
San Diego 


(у 


Tests 


Purpose: 


Requirements: 


Рроссйцее: 


Tests 


Purposes 


В "ом ретовћа $ 
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Date 25 November 1953 


Directional Trim Control Lffactiveness CVAC Index No, 1.2F 
Applicable Spec. R 1815-B Para. 5.6.2 


To demonstrate that directional trim is sufficient, to 
reduce rudder pedal force to заго г the given conditions. 


The directional trimmi. g device shall be capable of 
reducing the rudder pedal forces to зего апс/ог trim 
for straight, aero yaw wings level flight in the follow- 
ing configuration and speed rangess 


Сол дата Дер Speed Range 
G 1.4Усл to V practical 
P 122150 to Vane practical 
РА 1.213] to 310 rPH 


No special test is needed. The above requirements will 
be demonstrated during tests for static longitudinal 
atability. 


Static Lateral Stability СУАС Index No. 1.2А 
Applicable Spec. В 1815-B Para. 6.2.1 


To demonstrate that the airplane has positive dihedral 
effects for the conditios specified. 


Right stick force and deflection is reyuired to depress 
right wing when airplane is in right steady s.deslip with 
the airplane trimmed for steady unyaved flight and vice versa. 


This із required for all configurations and trim speeds 
given in Table I, page 25, and for configuration ۰ 


No special tests are required; Data obtainod fror teats 
for atatic directional stability will demonstrate com- 
pliance with the requirementa listed above. 
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$8CURITY INFORMATION He port No, 420-8-103 
Model 8 (ҮЕ-202) 
Date 25 November 1953 


Tests Dynamic Lateral Stability СУАС Index No. 12.B 
Applicable Spec, R 1815608 Para. 6.1.3 


Ригрове: То determine the damping of the roll induced leteral- 
directional oscillations. 


Requirements: Same as for dynamic directional stability. 


Procedure: 1. Conduct at altitudes specified in Table I, page 25. 

2. Airplane to be tested in all configurations and at 
all trim speeds given in Table I, page 25, 

3.  Аїжаріїу deflect ailerons by sharp application of 
approximately one-eighth to one-quarter full lateral 
displacement of stick and immediately release control. 

4. Record data until lateral-directional oscillations 
6389+ 

5, Use manual mode of control. 


Фозљђа Dihedral Effect CVAC Index №. 1.24 
Applicable Speo. В 1815-8 Para 6.2.3 


270.8 То determine the aileron deflection required to overcome 
the dihedral effect in steady sideslip. 


Reyuixenionts з No more than 90% of full aileron deflection shall be reo 
quired to counteract the rolling moment produced by full 
available rudder pedal deflection in steady sideslips. 


special testing is needed, Data will bs obtained during‏ № ,ھ8 
tests for static directional stability.‏ 


Teck: Dihedral Effect CV4C Index No. 1„2А 
Applicable Spec. В 1815-B Para, 6.2.5 

Мил ETE В То show that side force due to sideslip is in the right 
direction. 


ava Right skidding turns shall accompany right rudder def lec 
tion and vice versa when the wings are held level and tha 
rudder is deflected from the position required for straight flight. 


: см UARA No special tests are needed. During steady sideslips, show 


that an increase in right bank accompanies ап increase in 
right sideslip. 
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SECURITY INFORMATION Report №. 40-8-103 
Model 8 (YF-102) 
Date 25 November 1953 


Tests Aileron Control Effectiveness  . CVAC Index No, 1.2D 
Applieable Spec. R 1815-B Para. 6.3.4 


Purposes To demonstrate that the ailerons are sufficiently ромег= 
ful to produce peak roll rates in а rudder-fixed roll. 


Requirements: The ailerons shall be sufficiently глог to produce 
the following peak roll rates with tho rudder held fixed 
in the position required for steady flight prior to the 


roll. 
| AONE Gear Power Bpeed Range а аре 
Peak koll Rate. 
| Pb , 
| P Up L.F. 151930 to Vang IERT 21 2 
| 7 Dow Ide 141%) to 1.5Vs, BR а .07 
| 1, Down ldle 1.178; Pb в 10 ft/see 
Рюввзйшеов 1. Conduct at 12,000 PA, 
С, 2. Trim airplane at the required speed for the configura» 


tion to be tested in 45° banked turn. Speed incrementa > 
configuration Р, 50 MPH incrementa, configuration L, 
10 MPH increments. 


3. After turn is stabilized, hold rudder fixed and apply 
full opposite aileron abruptly and hold until airplane 
is rolled into an opposite 45° bank. 


4. Repeat with roll in opposite direction. 


Баба 5تیب‎ Peak roll rates at Удах МТ to be approved by МАЇС. 


CONV AIR 
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Requirements: 


7۲4 


7017 3:8 


Reywiremonts: 


Угороблао? 
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Report №. 208-103 
Model 8 (YF-102) 
Date 25 November 1953 


Aileron Control Effectiveness СТАС Index No. 1.2) 
Applicable Spec. R 1815-В Para. 6.3.1 and 6.3.3. 


To show that rolling velocity produced by abrupt aileren 
action aries smoothly with silerondaflection and is in 
the correct direction, (Rudder fixed) 


The variation of angle of bank with time immediately follow- 
ing an abrupt conirol deflection shall always be in the 
correct direction. 


The maximm rolling velocity obtained by abrupt aileron 
deflection, with rudder held fixed in the trim position, 
shall vary smoothly with the aileron deflection from the 
trim position and shall be approximately proportional to 
the aileron deflection from the trim position. 


No apecial test needed, data obtained from tests for aileron 
control effectiveness will demonstrate above requirements. 


—— 


Aileron Control Forces: : СУАС Index No. 1„2® 
Applicable Spee. В 1815-8 Para. 6.4.1. 


To determine aileron control forces during accelerated 
maneuvers. 


Aileron control force shall vary smoothly with stick deo 
flestion during rolling maneuvers and steady sideslips. 
Adleron control shall be free from shake and snatching 
tendency at any speed for any permissible acceleration. 


No special test needed, aileron control force data obtained 
from tests for static directional stability and aileron 
control effectiveness will demonstrate above reyuirements. 
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Model 8 (YF-102) 
Date 25 November 1953 


Tests Aileron Control Effectiveness CVAC Index No. 1.20 
Applicable Spec. К 1815-B Para. 6.3.2 


Purpose: То determine the magnitude and time lag of the peak 
rolling acceleration. 


Raquirements: The peak value of rolling acceleration shall not occur 
later than 3.75 t/Vt seconds or 0.1 seconds whichever 
is greater after full aileron deflection із reached in 
а rudder-locked roll in configuration С with level 
flight power at 1.2 Var. (8 is the wing moan aerodynamic 
chord in feet and V+ 15 the true airspsed in feet рег 
second. ) 


Procedure: No special test needed; data obtained during tests 
for aileron control effectiveness will demonstrate 
above reyuirements. 


Pont: Lateral Trim Control Effectiveness СТАС Index №. 1.27 
Applicable spec. В 1815-B Para. 6.6.2 and 6.6.3 


Purpaaos To determine lateral trimming effectiveness. 


Кецолестевћа в The aileron trim control shall maintain а given 
setting indefinitely unless changed intentionally. 


The latera) trim control shall be capable of reducing 
the aileron control force to zero for the same cond- 
itions given for directional trim control effectiveness, 


page 38. 
Procedures No special test needed. Trimming effectiveness for 


all speads with wings level will be determined during 
tests for static longitudinal stability. 
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Report №. 20-8-103 
Model 8 (YF-102) 
Date 25 Wovember 1953 
Test: Stalling Characteristics (Continued) CVAC Index No. 1.4 


Applicable 3pec. В 1815-B Para. 7.1.1, 7.1.2, 7.1.3, 7.3.1 


Procedure: 2. Gradually reduce airspeed from steady flight at a speed 
approxinutely 20 MPH above the expected stall speed by 
pulling back on stick until maximum elevator deflection is 
reached. The rate of decreasing speed should not exceed 
1 vif per second., 

3. Trim airplane as for (1) above und perform coordinated turns 
in which the maximum positive load factor (n = 5.33) is 
reached. 

4. Perform in direct manual flight uode. 


Note: Vs used for trim will Бе based on а stall speed at 
GL е 0.75 and not on the stall speeds as defined in 
the гециїгепепів above. 


Хелу Power Control System Operation CVAG Indox №. 4-6 
Applicable Spec. R 1815-B, Para, 8.4.1 


266468 То demonstrate satisfactory operation of thə control зувїеш 
when either the primary or secondary hydraulic system fails. 


Kc.nisements: In trimmed level flight in configuration P at 10,000 ft. 
&t all speeds between 1:4 Час and У пох, abrupt failure of 
either the primary or secondary hydraulic systems shall 
not result in out of trim conditions exceeding the followe 
ing limitatio:s: 


Elevator: 41/2р acceleration - controls free 

Rudder: maintain zero sideslip uiti. no more 
than 100 pounds pedal force. 

Allerons: rate of roll not to exceed 5*/sec. 
with controls free. 


s: Реса Compliance with the above reyuiremenis will be demonstrated 
Garing ground test and subsequent flight test. 
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Stalling Characteristics СЧАС Index №. 1.4 
Applicable Spec, R 1815--8 Pera, 7.1.1, 7.1.2, 7.1.3 and 932+ 


To demonstrate that the airplane exhibits no abrupt 
changes in flight characteristics in the region of 
maximum lift coefficient. 


1: For purposes of stalling characteristics demonstration 
only; the stall shell be considered to be identified 
by full up elevator, deflection. 

2. If it ean be shown that the aircraft exhibits no abrupt 
changes in flight characteristics in the region of пахі 
mum lift coefficient, the complete stall shell ре coin- 
cident with the minimum speed in straight flight or the 
maximum acceleration in turning flight. 

3. The airplane shall exhibit no excessive downvard pitch, 
excessive roll, excessive loss of altitude, or excessive 
delay in recovery from the stalled flight condition as 
defined above. 

да The stalling requirements shall govern for both straight 
and turning flight for all service loading conditions 
in the following configurations: 


Cruise OR 
Glide G 

Land L 
Power Approach РА 


1. Trim airplane in straight, steady, level flight in ths 
following configurations: 


Axim Speed Altitude 
М = „85 го level flight at 12,000'& 30,000! PÀ 
9? o 

1.4 Час Idle 20,000? PÀ 

21-4۷87 Idle Minimum Safe Altitude 

As Power for level flight Minimum Safe Altitudo 
at 1.41 L 

1.405. Power for levol flight Speed Brakes Extended 
at 1.4751, 
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Heport No.  Z0-8-103 
Model 8 (YF-102) 
Ç | Date 25 November 194 
Tost: Pilot Assist Development СУАС Index No, 4.6 
Purposes Development of the Pilot Assist System 


Requirements: The pilot assist syuipment shall operate satisfactorily over the 
Mach number range from M < 27 to Мо «95 and at altitudes ranging 
from S.L, to 50,000 ft. The pilot assist system shall be capable 
of maintaining constant attitudes of pitch and bank. The pilot 
assist shall have smooth trimming and adjustment characteristics. 
The system shall have acceptable transients in change from pilot 
assist to manual mode of flight and vice versa, 


Procedure: Utilization ої a programmer for introducing input signals to the 
controls will be made. Detailed test procedures have not been 
developed at this tims, 


Pesta Engine Operation (Air Starts) СМАС Index Но. 3.8 


7-٤4 То determine altitude and speed ranges in whichair starts can 
be accomplished, 


1 Вочиблашепів: it shall be possible to accomplish air starts at all altitudes up 
v to 35,000 ft. Р.А. 


Фвосадшга: Shut down engine and make an air start at approximately 35,000 ft. 
Рой. Record engine data from tims of stabillzed flight through 
shut down and up to power after air start. This start shall be 
accomplished at approximataly the minimum engine windmilling speed 
specified for air starts by the engine manufacturer (На = 12%), 
Maximum engine speed for air starts, No = 30%, For this test, 
follew the diagram on page 46 “or altitude and speed range re- 
commended by P, & We 
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457-Р-11 Engine 
STANDARD ATMOSPHERIC CONDITIONS 


| 
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Taken from Pratt & Whitney ۶۷۸ OI 130 Specific Operating Instructions, 
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Рада 4? 
Report №. 40-8-103 

: Model 8 (УР-102) 
= Dato 25 Novemker 1953 

88 Drogue Chute Tests СТАС Indes No, 4.2 

Pusrpeso з Determine drogus chute effectiveness and operational 

techniques. 


Requirements: 1. The drogue chute shall deploy smoothly and i»modiatoely 
without fouling. 


2. The drogue chute shall release immediately upon actuation 
of the release. 


3. Thedrogue chute shall be useable in cross winds up to 
30 mph. 


Procedures 14 Бе ар tue drogue chute while texiing in level attitude 
and take-off speed. Record data on the photo panel and 
with a theodolite. 


2. Deploy the drogue chute with the nose wheel off the 
ground with angles of attack of 10°, 15°, and /or maximum 


practical. Conduct tests at 0.9 Vs. up to approximately 
160 mph, 


- 3. Repeat (1) and (2) with a cross wind component not greater 
| than 30 mph. 


4. dettison the drogue chute at approximately 30, 90, 220 and 
160 mph V4. 


Note: Tho tests shown above will be the final tests. Deployment 
speeds, release speeds and cross winds for initial pilot 
familiarization will be at the pilot s discretion. 


Deployment and jettisoning of thedrogue chute will be done 
with idling thrust. 
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SECURITY INFORMATION Report No, (20-8-103 
Model 8 (ХЕ-102) 
Рафа 25 November 195: 


Equipment Operation (Emergency Fuel Control System) 
CVAC Index №. 2.3 


To determine that the emergency fuel control system operates 
satisfactorily. 


The emergency fuel control system shall provide smooth trensition 
from normal) to emergency system operation without oxcessive 
surging ог tailpipe temperatures and will also provide smooth 
regulation at all speeds and altitudes. 


Change from normal to emergency fuel control system according to 
the engine manufacturer's recommended operating procedures and 
vary power between idle and afterburner regimes. Accomplish 

at both 5000 and 35,000 feet approximate pressure altitudes. 
Tests will be conducted along with performance testing. 


Equipment Operation - Emergency Ram Air CVAG Index №. 4.1 
Hydraulic Power Unit 


Determine effectiveness of the emergancy ram air hydraulic 
pover unit. 


The emergency hydraulic pump must supply 1000 psi at 6.3 
gals,/min. at 125 knots indicated airspeed to the primary 
hydraulic system, 


1, Extend the emergency hydraulic pump at approximately 
160 mph during а high speed taxi run. 


2. Extend the emergency hydraulic pump in level flight at 
Maximum level flight speed at 35,000 ft. P.A, 


3, Make a normal descent and land diractly after extending 
pump. 


Note: Pump flow and pressure data ean be obtained by measurement 
of pump outlet pressure. 
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SECURITY INFORMATION Report Mo. 40-8-103 
Model 8 (XF-102) 
Dato 25 Хоуешһәг 1953 


Ww Tests Flight Control System Operation СУАС Index №. 4.6 
Purpose: To evaluate the components of the control systen. 


Requirements: Tha components of the control system as listed belew shall 
operate in an acceptable manner under all flight conditions. 


Procedures Data for the following vill be qualitative and quantitative 
and will be obtained during most flight operations. During 
the shakedown period the controls will be operated in the 
direct manual mode,therefore additional data will have to be 
obtained at a later date when operating the controls in the 
manual mode, 


Rudder Pedals (Direetiors) 
1. Travel 
2. Confort 
3. Relation to surface travel, 
| Rudder Pedal Adjustment (Directional) 
1, Confort 
Rudder Pedal Force Sensing Elements (Direotional) 
1. Force vs. Surface Deflection 
2, Summing and Differentiation 
3, Environment Lffects 
4. High speed Limitations of Rudder Deflection 
Stretch Spring (Directional) 


1. Stretch ув. Pedal Force vs. Rudder Position 
2, Environment 


Trim Motors (All) 


1. Hate 
2, Sensitivity 


| Manual Mode Trim 
7 1, Rate 


| 2, Sengitivity 
3. Stabllity 
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Model 8 (47-102) 
Date 25 November 1953 


Slight Control System Operation (Con't.) СУАС Index Мо. 4.6=1 
939 Pot (Directional, Longitudinal) 

I, Pressure уз, airspsed and/or regulated press. 

2. Effect of Attitude, Хан, Load Factor 

3. Control Forces vs. pressures and position from trin. 
"99 Pot Pressure Regulation (Diroeti onal, Longitudinal) 

1. Preasure sensed vs. airspeed 

22 Regulated Press vs. Sensed Pressure 

3. Effect of Attitude, Yaw, Load Factor 
Valve Follow up Lock out (411) 


1. Rate of operation 
г. Breakout forcas 


Servo Valve Actuator (411) 
1. Rate of operation 


Lags 
3. Stability 
бе Lockout operation 


Servo Valve Operation (411) 


1, Valve deflection vs. surface travel rate 
2. Stability 


Surfaces (311) 
1, Lag behind servo valve operation 
Control Stick (Longitudinal, Lateral) 
1. Comfort and гост 
2. Position relative to surface defleetions 
3. Play 
Aileron Feel Spring (Lateral) 
1. Force vs. deflection vs. airspsed. 
Friction (A11) 


` 1. Effect of control forse sensitivity 
2, Effects of Environmsnt 
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/ Date 25 November 1953 


1. General 
2. Power Plant Operation 
3. Airplane Porformance 
бо Flutter Analysis 
5. Longitudinal Dynamic Response 
6. Lateral Dynamic Response 
7. Directional Dynamic Response 
8. Control System Operation 
9. Damping System 
10, Pilot Assist System 
11, Engine Cooling 
12, Structural Cooling 
13. Cooling = Hydraulic & Control Systsms 
14. Ceoling = Engine accessories 
15. Cooling = High Pressure Pneumatic System 
16. АТМ Components 
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San Diego SECURITY INFORMATION 


17-102 №. 52-7995 
Flight Test Program 
чо MEASURLMENT GROUPS 


Group No, 1 
Type Test: General 


Maasurement, 


22 Outside Air Temperature 
2. Pressure Altitude 
3. Airspsed 
4. Piteh Attitude 
5. Roll Attitude 
6. Directional Heading 
7. angle of Attack, Forward Nose Boom 
8. Angle of Yaw, Nose Boom 
9. Time of Day 
10. Normal Acceleration - Photo Panel 
ll. Turbine Discharge Temp. 
12. Turbine Discharge Total Press. 
13. Engine RPM, Ко 
14. Nozzle Position Indicator 
*15. Fuel Total, Left and Right Wing 
16. Data Synchronizer 


Recording 


Photo 
Photo 
Phote 
Photo 
Photo 
Ове, 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 
Photo 


* (5% installed and operable Гог initial flight testing. 
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Range 
„ОС 4170% 


О = 11,000 RPM 
Ораг = Closed 
0 = 600 gal. 

0 = 99999 


е; Measurement Groups include only measurements recorded on the photo panel 
aselllographs, or telemetering system. The pilot's panel instrumentation 


15 not included in these groups. 
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Group No. 2 
Type Test: 
Woap urement. Racording Ranga 
1, Air Inlet to Engine, Temp. Photo e969F +3007 
2. Comp. Discharge, Total Temp. Photo 0 = 900% 
3. Inter Comp, Temp. Photo О ~ 400% 
4. Turbine Discharge Temp. Photo О = 77 
5. Ат Inlet to Engine, Total Press. Photo О = 200" Hg 
6. Inter Comp. Total Press. Photo О = 200" Hg 
7, Comp. Discharge, Total Press. Ph ito 0 = 400" Hg 
8. Turbine Inlet Total Press, Photo 0 - 400" Hg 
9. Turbine Discharge Total Press. Photo О = 200" Hg 
10, Afterburner Exit Total Press. Photo О - 200" Hg 
11. Engine 011 Presa, Photo О ~ 70 PSI 
12, Power Lever Angle Photo 0 - 62.59 
13. Fuel Plow, L/Wing, R/Wing Photo О - 52 gal/min 
14. Fuel Outlet Тешр., L/Wing, R/Wing Telem. 0 = 100° 
15. Fuel Flow, Engine Photo 
16. Fuel Temp., Out of Hydraulic 041 Cooler elem. 
17, Fuel Temp., Into Engine 011 Cooler Telem. 
18, Fuel Tempe, Out of Engine 011 Cooler Telem, 
19, Fuel Pump Inlet Press, Tele2. O - 50 2۸ 
20. Engine RPM, № Photo О = 7000 RPM 
21, Engine RPM, Мо Photo О = 11,000 RPM 
22, Engine 011 Temp., Into Engine Telem. О ~ 250*F 
23. 044 In, Hydraulic 011 Cooler, Primary Telem, О = 300% 
24. 0943 In, Hydraulic 011 Cooler, Secondary Telem. 0 - 300% 
25. 041 Out, Hydraulic 011 Cooler, Primary Telem, 0. 160% 
26. (11 Out, Hydraulic 041 Cooler, Secondary lelem. О ~ 160*F 
22 Regulator Press. to Fuel Tank, X/H є Г/В Tolem, 0 = 10 PSIG 
"above sensing Presa.) 
a> ‘coh Tenk Sensing Presse, В/Н & L/H Wings Төлеш, О ~ 20 PSIA 
& “eval Ade Ргаввар Upst-wam of Аіг- 012 Telem. О ~ 37 PSIA 
Зоо1ег 
30 «ngino breather = Out Total Air Pressure 
220011 Gooler Remp Static Air Press. 
32. сър ле Inlet Total Temp. 
73 Afterburner Fuel Flow 
^4 Fuel Pump Interstags Pressure 
35. "wol Pump Outlet Pressure 
38 Frimary Pressure at Pressurization Valve 
3^  зэсоидагу Pressure at Pressurization Valve 
38. Pressure at Igniter Signal Line Тар іп А/В System. 


3 2 57192592531 BARRES БЕЛЕЕ: FER 12 я ври ОС SEES) 3 
ГЕННЕН ЕТТЕРІ ЕРІТЕ ЕР СЕ РО ЕРУІ ДІР СОТЕН ТІТІЗГІРІЗУЗЕЗІ 


CONFIDENTIAL 


SECURITY INFORMATICR 


а а Ее TEE зе дере eee 03454444 НИ 
211111115Е5КЕК5Е95555КРРЭЭЭЭЭРҮУРЭРЭ5Л24: 33 £111 


ж ж * © 


San Diego CONFIDENTIAL 
SECURITY INFORMATION 
Group №. 3 


Type Test: Airplane Performance 


Measurement 


Group 1 

Air Inlet to Engine, Тер. | 

Air Inlet to Engine, Total Press, 
Comp, Discharge Temp. 

Camp. Discharge, Total Press. 

Inter Comp. Total Press. 

Afterburner Exit Total Press. 

Engine RPM, Nz 

Fusl Flow, Engine 

Fuel Flew, Left Wing, Right Wing 
Rudder Surface Position 

Elevon Surface Position 

Speed Brake Actuator Position, Тор & Dottom 
Normal Acceleration, at Pilot 
Longitudinal Acceleration, at C.G, 
Lateral Acceleration, at С.С, 
Angular Acceleration, Pitch 

Normal Acceleration, at C.G. 

Pitch Attitude 

Fuel Outlet Temp., В. wing & L, Wing 
Flow Limiter, Static Press. 

Flow Limiter, Differential Preas. 
Flow Limiter, Total Temperature 
Missile Bay Pressures 

Tail Section Vent Ducts, Total Pressure 
Right Wing Tip Loads, Shear 

Right Wing Tip Loads, Shear 
RightWing Тір Loads Torsion 

Rolling Acceleration 

Speed Brake Actuator Press. 

Angle of Attack, Nose Boom, Aft 
Wheel Brake Pneumatic Pressure, L&R 
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Report No. 2С-8-103 


SECURITY INFORMATION 


Model 8 92-102) 
Date 25 November 1953 


Range 


«96“Р + 300% 
С ~ 200" Hg 


О ~ 400" На 

о ~ 200" На 

О - 200" Hg 

О - 7000 RPM 
О - 26 gal/min 
О - 52 gal/min 


О to 00% 
О - 195 PSI 


О = 25 PSIA 


+ 11 гад/вес“ 
С - 3000 PSI 
56ہ‎ +25" 
О = 2000 PSI 


За CONFIDENTIA 
San Diego “ә Ф А | 2 \ 
SECURITY INFORMATION Pago 53 
Report Моос 
Model 8 (ҮР-102) 
Group No. 4 


Type Tests Flutter Analysis 


Heagurement 


1. Group (2) 

2.  Elevon Surface Position 

3. Rudder Surface Position 

4. Wing Vibrator Oscillator Signal 

5. Vertical Acce.erations,wings 6 
Ејетопв 

6. Lateral Accelerations Fin 

7. Wing Vibrator nass Displacement L Є R 

8. Wing Vibrator mass Acceleration L & К 

Group No. 5 

Type Test: Longitudinal Dynamic Response 


12 Group (1) 

2. Longitudinal Trim Position 

3.  Llevon Surface Position 

4. speed Brake Positions 

5. Static Pressure Elevon "4" Pot 

6. Differential Pressure Elevon "ч" rot 
7. Programmer Longitudinal Signal Output 
8.  hlevon Valve Spool Positions 

9. longitudinal Stick Position 

10, Piteh Rate 

ll. Pitch Асселетаћјоћ 

12. Pitch Attitude 

13. Да Де of Attack 

14 Fitch Damper Signal 


Recording 


Phote-Osc. 
Рћоћо-086 а 
Ose, 

Osc. 


Ове. 


Photo 
Photo-Osc. 
Photo 
Photo 
Photo 
Ове, 
Озе, 
Ове. 
Ose. 
086. 
Ове. 
Озе. 
Озе. 
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20-8-1023 


рађа 25 November 1953 


Hangs 


+349 -199 
225 9 
358 


125 


412,59 «29 
+349 -19< 
0 ~ 609 


O = 60,000 ft. 


50 - 700 mph 
1,125" 

~ 209 „99 
360 °/вес. 

+3 RAD/sec.* 
2909 


+259 -59 


wc сэв 


5584444 


ہے ہے ا ا ہے را ا ا ا ا ا را ا ا ا ا وا ТЕН ЛЕНЕ‏ او یا و ایا وا ہو ہے وھ وت یو وو ےچ وج و ال ایا یا اج ا ا الک اج ا 


SECURITY INFORMATION | Report No. 20-8-103 


Model 8 (1Е-102) 
Date 25 November 1953 


- Group No. 6 
Type Tests Lateral Dynamic Response 


a nt 1889793 Range 
1. Group (1) 
2. Lateral Trim Position rhoto 339 
3.  Rudder Surface Position Ове. i259 
бо | Pitch Attitude Озе, 1909 
5. Roll Attitude Ове, 11759 
6. Angle of Attack Озе. +255 ٭ وہ‎ 
7. Anglə of Yau Озе, 3159 
8. Normal Acceleration at С.б, Ове, 2105 
9. Тан Damper Signal Ове. == 
10. Yaw Acceleration Osc, 21.5 8۸/۰ 
11. Yaw Rate Ове. 3259/ввс. 
12, Ејечоп Surface Positions Рһофо-Ове, +349 +19 
13. Klevon Valve Spool Positions Ose. 3,125" 
l4. Lateral Stick Position Озе, 1209 
15 e Lateral Stick Force Ове, +100 158. 
16. Roll Кафе Озе. $300 “/аес. 
17. Roll Acceleration Ове. #3 КАр/вес, 
18. етап Actuators Positions Photo +359 208 
19. Programmer Lateral Signal Output Озе, —— 


NTIAL 


SECURITY оог 
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С) 
y 
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Group No, 7 
Type Tests Directional Dynamic Response 

Measurement Recording 
1. Group (1) 
2. Rudder "Q" Pot Differential Pressure Phote 
3. Speed Brake Positions Photo 
4. Rudder Trim Position Photo 
5, Rudder Surface Position Озе, 
6. Angle of Attack Nose Вост Ове, 
7. Programmer Output (Хам) Osc. 
8, lateral Acceleration Osc. 
9. Yaw Dumper Signal 
10. Rudder Pedal Position Озе. 
ll. Direction Control Force Osc. 
12. Rudder Control Valve Spool Position Озе, 
13, Rudder Control Valve Servo Actuator Pos. Osc. 
14. Үам Acceleration Ose. 
15. Yaw Rate Ose. 
16. Yaw Angle Osc. 
17. Ејеуоп Surface Positions Ове, 
18. Pitch Rate Озе, 
19. Roll Fate Ose. 
20, Roll Attitude Use. 
21. Directional Heading Oso, 
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Heport No. 


Page 57 

058-103 

8 (YF-102) 

25 November 1953 


Model 
Dato 


Range 


о ~ 60° 


33,72 іп. 
О - 300 lbs. 
1.125 in. 
1,120 in. 

+ 1.5 ВАП/вес 
4259/860., 
3159 
+349 4199 
360 °/вес. 
13009/sec. 
31759 
31809 


1 2 Ч 4 132 231 "d red? zz یچچ چا‎ ETE PERE 244342545504452%%) НН جج جا جا جا جا چا کے چا جا ہا‎ РО 355566 ЕЕ 
اوہ ا ا ہی اہ‎ ОРО ка ا ا ا ا‎ ТИ а а СВЕ ИТ ТЕ ЕТЕ ИННИ ИИ ТЕГИ اکا وا ا ا کا‎ Т ہج جا چا کہ چک ویج پچ ہاچ ےچ و‎ ИИ Я Е Яна ےچ ےا ا سای یکا‎ ч و وچ ہے چا ا‎ 
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San Diego SECURITY INFORMATION Pago 58 
Report No. 40-8-103 
Model 8 (ҮР-102) 
Date 25 Novenber 1953 


Group No. 8 
Type Test: Control System Operation 


Moasurement, Recording Range 

1, Group (1) | 
в.  klevon Surface Positions Photo 2349 ~ 199 
3:  klsvon Surface Positions Овс. +349 -199 
йо Hudder Surface Position Photo 3259 

5, Rudder Surface Position Ose. 1269 

6. Longitudinal Trim Position Photo 212.50 „29 
7. | Lateral Trim Position Photo 339 

8. | Рігевіїопа) Trim Position Photo 359 
9.  Rudder "4" Pot Total Sensing Pressure Photo 50 = 700 mph 
10, Rudder "ч" рођ Differential Pressure Photo 0 = 5000 pei 
ll. Elevon "4" Pot Differential Sensing Press. Photo 50 - 700 mph 
12. ZZnj;ine RPM № Photo О = 7000 гра 
13, Rudder Pedal Position Osc. 13.25 in. 
l4. longitudinal Stick Position Озс. +20° 99 
15, Lateral Stick Position Ose. 2209 
16. Longitudinal Stick Force Ose. 1150 iba. 
17, Lateral Stick Force Оза. 1100 lbs. 
18, udder Pedal Force Озе, О ~ 300 lbs, 
19. Циддег Control Valve Spool Position Ове, 3,125 in. 
20, Eleven Control Valves Spools Positions ` Ова o 1.125 in. 
2. Rudder Control Valve Servo Act. Роз, Osc. 2,120 in. 
22. Пдеуоп Control Valve Servo Act. Pos. Ове, 12140 in. 
ФА, Angle of Yaw Озс-РһоФо 1159 
2h. бк Де of attack Osc.-Photo +259 „бе 
£5. udder Pedal Force Signal Output Овс. ==" 
«бе "опдег Cont. Overload Spring Position Ose. 118955! 
4&7 о eral Acceleration Ове. 320 
es ma of Уам = С.С. Озе, 125*/sec. 
53 ^u бе Roll Osc. 2300 9/вес. 

E n "qu" Pot, Static Pressure Photo о - 60000 ft. 


в. 011 Preasure Primary 
^. за: Ір O32 Pressure Secondary 
^: A pine, Outlet 011 Press О = 3000 раї 
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San „Зево 


Group No, 9 
Type Test: Damping System 


Meaaurement 


1. Rudder Surface Position 

2. Rudder Control Valve Spool Position 

3- Rudder Control Valve Servo Position 

4. Angular Ассе1,, Yaw 

5. lateral Accel., 

6. Rate of Тен 

7, Hate of Roll 

& Rate of Pitch 

S. Holl Attitude 

10 Pitch Rate Sensing Gyro Output 

11 Hudder Summing Amplifier Output 

i? Rudder С.М, Aet, Followup Pot. Output 

22 Миддег Pedal Force 2ensing Element Output 
i4 ме Щеуоп C Ve Act. Followup Pot Output 
i5 ub» Elevon 0.7, Act. Followup Pot Output 
as Fudder Position Pot. Output 


CONFIDENTIAL 


Recording 


Озе, 
Озе» 
Ове, 
Osc. 
Озе, 
Озе, 
Osco 
Ове. 
Ose. 
Озе, 
Озе, 
Озе, 
Озе, 
Ose. 
Ose. 
Ове. 
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Report Дог HEAR) 


вар 25 November 1953 


Наана 


2259 

1,125" 
2,125" 

255 rad/sec* 
ج22‎ 

425 9/sec о 
1300*/sec. 
#60 9/sec а 
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Sun Diego SECURITY INFORMATION 0 к 2-5 


Model 8 (YF-102) 
Date 25 Novenbar 1953 


Group No, 10 
Type Test: Pilot Assist System 


ene Recording Range 
1. Group 1 
2. Rudder Feel Cyl. Regulator Press. Photo О = 5000 PSI 
3.  klevon "ч" Pot Diff. Press Photo 50 = 700 MPH 
4. Rudder Surface Position Osc. 425° 
"5. Elevator Роз. at Mixer Osc. 
6. | Аїівгоп Роз. at Mixer Овс. 
7. Normal Acceleration at Pilot Оз. =2g +65 
8, Normal Acceleration at С.С. Ове. >28 +68 
#9, Roll Rate Sensing Gyro Output Озсь #904 ІС 
410. Pilot Assist Vert, Gyro Output, Holl Att. Озе. 1801 DC 
"1X. Pilot Assist, Roll Sumuing Amp. Output Озе. 3309 DG 
942. Slot Assist Synch. rot. Output; Roll Ове. 25017 DC 
842 “Alot Assist Vert. Gyro Output, Pitch Att, Osc, 4699 DG 
924, “¿lot Assist Pitch Summing Amp. Output Osc. i30V DC 
fiw: “let Assist Synch. Pot. Output, Pitch Озе. 250V DC 
920. ам Rate Sensing Gyro Output Osc. ОМ DC 
929 9% Elevon Р.С. Summing Amp. Output Ose. 2409 DÇ 
| Gi it. Elevon Р.С. Synch. Pot Output Озе, 150V ІК 
C Оде Қо, Eleyon Position Pot. Output Ose. 11087 DG 
Зао. Ай. Elevon P.C. Summing Amp. Output Ове. t40V DG 
821. 1% Elevon К.С. Synch. Pot Output Озе. +509 DC 
“cr Угоргаштег Elevon Voltage Output Ове. зАМ DG 
7 sk. Elevon Position Pot. Output Ose. 121089 DC 
8297 Palot Assist Up Elevator Signal Ose. 230V DC 
За. Голрава Couple.’ Output Ose. 1254 DC 
3*7 оззправа Coupler Engage Osc. 28V DÇ Input 
"3: зрнтрвашнег Rudder Voltage Output Оае, 2107 DC 
"UL: neron Position Pot. Output د036‎ 
бо ғалар Attitude ‘rim Signal (Beep) Ове, Оп ог Off 
знає Attitude Trim Signal (Веер) Озе, Ор or Down 
` хуу i gist Lngage Voltage Osc. Up or Down 
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Engine Cooling 


Мевачтанені 


011, Into Engine 
011, Out of Engine 


011, Out of air-011 Cooler 
011, Out of Fuel-Oil Cooler 


Surface, Fwd, of Firewall 
заціпе Surface, Fwd. of Firewall 
surface, Fwd. of Firouall 
Surface, Fwd. of Firewall 


In, AireOi1 Cooler‏ تہ 


CO 'VAIR 

San Diego 

Group No. 11 

Type lest 

le “Engine 

2. Ка по 

3. Engine 

4 ° hn; ino 

5. Engine Mounts 
6, Engine Mounts 
7.  kngine Mounts 
8. Engine Mounts 
9. Engine 

10 

41 engine 

i^ engine 

24, 


^u Out, Air-011 Cooler 
ea] Out, Hyd. 041 Cooler 
из} In, Engine 041 Cooler 
?за) Оці, Engine Oil Cooler 
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SECURITY 


Ка 


Telem, 
Telem, 
То1еп. 
Telen, 
Tolem. 
Telam., 
Telem. 
Telom, 
Tolem, 
Telem, 
Telem, 
Telem, 
Telem, 
Telom, 
Tolem, 
Telem. 
Telen. 
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Report Мо» 20-8-103 


Model 8 (ҮР-102) 
Date 25 Novembar 1953 


Варя 
О = 25092 
О = 350% 
О ~ 285% 


О = 11009 
О — 1100% 
О = 11009 
О = 350% 
О > 800<Е 
О - 800% 


` 0 ~ 800% 


O ~ 8009 
О -1809Р 
О = 300% 
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SECURITY INPORAMATION Report №. W-8=103 
Model 8 (YF-202) 
Date 25 November 1953 


< 


Group №. 12 
Туре Test: Structural Cooling 


# I. Frame Sta. 544 Telen, О = 3507 
* 2, Flange, Engine Side, Sta. 544 Telem. О > 350% 
3. Flange, Engine Side, Ste. 513 Telem, О = 350% 
ба Flange, Engine Side, Sta, 513 Tolem, О ~ 350% 
# 5, Wing Root Rib Tolem, Q = 350 F 
56, Wing Root Rib Telem, О ~ 350% 
“70 Wing Root Hib Telom., 0 „ 350% 
"B, Wing Root Rib Твісп. 0 - 350% 
89, Wing Root Rib Telen. 0 - 350% 
10. Rear Spar Carry Thru, Sta, 51; Telem. 0 - 350?F 
11. Rear Spar Carry Thru, Sta. 513 Telom. O ~ 350% 
912 “sar Spar Carry Thru, Sta. 544 Tolem. О = 350% 
813 «даг Spar Carry Thru, Sta. 544 Telem, О ~ 350°F 
14 wing Spar, Sta. 513 Telem, О = 250°Р 
25 ад Spar, Sta. 513 Tolem., О ۔‎ 
XL slag Spar, Sta, 513 Telem. О з 2509 
917. wing ораг, Sta. 544 Telem, О = 350% 
tle пр ораг, Sta, 544 Tolem, О = 350% 
С, 919. bing Spar, sta. 544 Telom. О = 350% 
20. Fin Spar, Sta, 513 Telen. О ~ 350 
23 Fin Spar, Sta, 513 Тејет, О - 350% 
да Vin Spar, Sta, 513 Telen., О = 35 
S23 Ма Spar, Sta. 844 Telem. 0» 350% 
Оғы аше Pasa: Ste, 528.5 Telem. 0 = 350*F 
з. Саше (Minor) Ste. 558,5 Теје, 0 - 350% 
е,» олие (Mine?) Sta. 576.0 Telem. 0 - 350% 
ےت‎ angine Radiation Shield Telem, 0 = 750% 
Фа uyire Radiation Shield Telem. 0 > 750% 
ДЭС a. Radiation Shield Telem. О -7509Р 
з ens Radiation -hield Telem, О = 750% 
* 
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CONVAIR AA | А | 
San Diego С š | SUNL 28 
N Pago 62 
Report No. л-8-103 
Model 8 (YF-102) 
Date 25 November 195: 


Group По. 12 (Continued) 
Туре Test: Structural Cooling 


, Меадыхешәп% Recording Range 
31. Drogue Chute Pan Telem, О = 350% 
32. Skin Back of Firewall Telem. О = 270% 
33. Skin Back of Firewall Telem, О - 2709F 
Bho Skin Back of Firewall Tolem. Q = 270٤00 
35. wkin Back of Firewall Telem. О ~ 2702 
36. Air Behind Firewall Telem. О ~ 285% 
37. Air Behind Firewall Telem. О = 285% 
38. Air Behind Firewall Tolem. Q - 285% 
39. Alr behind Firewall Тодет, О = 285% 
40. Tall Ріре Temp. Telem, О = 12007 
41. Tail Pipe Temp. Telam, О  12009Р 
42. 1841 Pipe Temp. Telam. О ~ 12009 
43. Sall Pipe Temp. Те1еп. О з 1200 F 
ФД. Amine Shroud, inside Total Air ۰ Telem. 
45. -Azine Shroud, Inside Total Air Press. Telem, 
46. за пе Shroud, Outside Total Air rress. Тејет, 
47. ingine Shroud, Outside Total Air Press Telem, 
48. 50981 Air Ргевв., Upstream Sta. 479 Telem, 
49. total Air Press. s Downstream Sta. 397 lelem. 
50« Хоча) Air Preas., Upstream Sta. 397 Telen. 
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Cul VAIR 

Рави ы SECURITY INFORMATION 

Group No, 13 

Туре Test: Cooling = Hydraulic & Control Systems 

Measurements Recording 

81, Rudder "4^ Cylinder Tolem. 
#2. Rudder Trim Actuator Telem, 
#3. Rudder Damper Actuator Telem. 
#4.  Aileron Trim Actuator Telem, 
85, Elevon Cylinder (1104. kt.) Telem, 
$6, Llovon Cylinder (1054. Lt.) Telem. 
#7. blevon Cylinder Valve Telem. 
#8. klevon Cylinder Valve Telem. 
#9, ЕДсуоп Cylinder Trim Actuator Telam, 
#10. Llevon Cylinder Damper Actuator Тејет, 
#11, Elovon Damper Actuator Telem. 
#12. Kleven "Ч" Feel Intelligence Tolem. 
413. Tep Jive Brake Cylinder Telem. 
“14. Hive brake Valve | Telom, 
#15. вієсзп "4" Feel Cylinder Tolen, 
216. 011 Ла, Hyd» Cooler, Primary Telem, 
817. 517. Ga, Hyd. Cooler, Secondary Talem, 
218. Ox. cut, Hydraulic Cooler, Primary Telem. 
919, 6121 Out, Hydraulic Cooler, Secondary Telem, 

20. 023, dydraulle Res., Primary Telem. 
21, 022 H,draulic Hes., Secondary ` Tolen. 
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Report №. 
Model. 
Date 


208-103 
8 (YF-102) 


25 November 1953 


солун CONFIDENTIAL  ,., 
ап Diego | | ES 
SECURITY INFORMATION Report No. 26-8-103 
Model 8 (YF-102) 

2 Date 25 November 1953 

Group №. 14 

Туре Test: Cooling ~ Engine Accessories 

asurement Recording Ranve 

1. Fuel Pump, ambient Air Temp. Talem. О - 250% 

г.“ Fuel Control, Azbient Air Temp, Telem, 0 - 250% 

3. * Tach. Generator, Ambient Air Temp. Telem. О = 250°F 

4 GLA Ignition, Ambient Air 1етр, Telem. О = 200% 

5, * Bleed Governor, Ambient Air Temp. Talem, O - 250°F 

6. ° Engine Flow Meter, ambient Air Temp. Telem, О = 250% 

7, Я Аїг-011 Cooler Actuator Motor, Тејет, О 180% 

АмЬо Air 

8. ° Fuel Regulator, Ambient Air Talem, С ~ 250% 

9. " МАС "J" Box Tolem. О ~ 270% 

209 А In, Accessory Campt. Telem, О = 180*F 

il " А In, Accessory Compt. Telem. О ~ 180*F 

12." Air In, Accessory Compt. Telem. О = 07 

13 ° Мг Out, Accessory Compt. Telem. О = 220% 

1,9 Air Оці, Accessory Compt. Telem, О - 220% 

15 ? Air Out, Accessory Compt. Telem. 0 = 220% 


CONFIDENTIAL 


SECURITY INFORMATION 


COTVAIR е! 8 та ЧЕКА A 
n. ONFIDENTIAL | 
SECURITY INFORMATION age 
| 5 Report No. 408-102 
Model 8 (YF-102) 
: Date 25 November 1953 
Group No. 15 
Туре Test: Cooling - High Pressure Pneumatic System 
nent Recording Range 
4128 High Press. Comp. Air In Telem. О = 270% 
г. * High Press. Comp. Air Out Telem. О =| 800% 
3. * High Press. Air Bottles Telem. О - 230°F 
4. * High Press. Air Bottles Telem. О = 23092 
5. Ч High Press. Air Bottles Telem, О ~ 2309F 
6. * High Press. Air Bottles Telem, С ~ 230% 
7. * Drogue Chute Cylinder Talem, О = 275% 
Group No, 16 
Type Test: Cooling - АМТ Components 
G Mesaurement Recording Range 
1. АТМ, 021 In Temp. Telem. O ~ 300“ 
2, р, С. Generator, Аг Оці Telem. О = 300% 
| За А, С. Generator, Air Out Telem. 0 = 300% 
йо * High Press. Air Comp, Housing Telen, О - 800 ФР 
| 5. f А, С. Alternator Frame Temp. 
6. * D, С. Generator Frame Temp. 
7. = ATM Frequency + Voltage 
8- * АТМ O1] Press. 


9. 9 АТМ Discharge Press, 
20 С ATM Discharge Temp. 


С 
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k کرس‎ 


1,5 Taxa S 


2 “ШИД 


3.10 


P,D,PA 


All 
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CONV AIR 
San Diego 
CVAG 
Index Trim 
No, Test Configuration Speed 
2.7 Static Thrust == ыы 
Calltration 
4.2 Brake Operation Evaluation = == 
1.5 Taxi Tegts L T.O. 
3.10 Engine Control System 
Operation 
1.12. Shakedown Flight WO,P,CR,PA,L Optional 
4.14 Speed Наке Tests P,D,PA 
4.16 Fuel Tank Pressurization All 
Systen Tests 
3.0 Engine Equipment Operation 
1.8  Flutter and Vibration P Each 
speed 
point 
2,1 Airspeed Calibration 
(а) Low Speed P&D n 
PA "I 
(b) High Speed P " 
D " 
1.12 Preliminary Flight All 
Characteristics 
5.0 Angle of Attack and All 
Angle of Yaw Pickup 
Calibration r 
2.3 Preliminary Airplane P 
Performance | | 


Phere II Tests (оспдибіва 


by AFFTC) 


Pag 


Report No 

Mode 

Date 

ҮР-102 No, 52-7995 FLIGHT TEST PROGRAM 
Pressure | d 

Speed Range Altitude см. 4 
سے‎ Ground Optional Opt 

-— Ground Optional Opti 

0 to 1.0, Ground 7.0. Көз 
То М = .95 То 35,060 Optimum Кев 
То Vmax То 35,000 Optional Opt) 
То Ушах То 35,000 NSL, 26 | 
E 

M 2,95 to max. 35,000 60% Fuel Кез! 
150 ~ 350 mph Optional Optimum Rest 
150 - 310 mph Optional Optimum Res! 
| | 
MS .85 See Optimum | Reel 
Remarks t | 
M=,8C to max, " Optimum Resi 
! f I 
То Упах То serv. NSL! 26 4 
ceiling | 

| | 
To "лах Optional Optional Opti 
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Чопа) Optional 


onal Optional 


Resulting 


bun Resulting 


опа) Optional 


26 - 30 


uel Resulting 


m Resulting 
m Resulting 


um Resulting 
m Resulting 


26 - 30 


Optional 


Groups) 


2+11+12 
*14*16 


3 
All 


1+2+ 3 
All 


1+ 3+ 5+ 
6+7 


1+2 


ј»2+3 
1*2*3 


1+ 3+8 


1+ 3+8 


1+ 2+ 3+ 
11+ 14 


CONV AIR 
San Diego 
Index 
No, Test 
1.12 Effect of Missile Bay 


2.3 


2.5 


3.1 


1.7 


1.1, 
1.2, 
1.4 


4.6 


3.0 


Door Operation оп 
Flight Characteristics 


Airplane Performance, 
Optimum Wing-Leading- 
Edge and Tip Config. 
(a) Speed-Power 


(b) Drag Polars 


(с) Take-off Distance 
(d) Landing Distence 


Engine and Зїгцо 81 
Cooling 


Dynamic Response 


Stability and Control 
Stall Tests 


Pilot Assist System 
Development 


Engine Operation - Air 
Starts 


Drogue Chute Tests 


Emergency Fus] Control 
System Tests 


Emergency "Ram-Air" 


Hydraulie Power Unit 
Tests 


Flight Control System 


Engine & Associated 
Equipment Operation, 
Phase III Tests 


NSL 
Optional 


Optional 
Optional 


Optional 


NSL 


«102 No, 52-7 GHT TEST PR | 
Trim Pressure 
Configuration Speed Speed Range Altitude 
P То Удах 25,000 
P Each Speed M »,3 to Упах 15,000 & 
Point 46,000 
Р п, M= ,6 to Vmax 15,000 & 
4С,000 
WO 1.4 Vs, - Ground 
А11 — То Упах То Зегу1се 
Ceiling 
All -- То Упех " 
All Ав То У пах 12,000 & 
Specified 30,000 
А11 М=,7 to .95 To 50,000 
D T = То 40,000 
L 1,4 Sy 30 -160 mph Ground 
35,000 
D = To У пах 35,000 
All All То Удах To Service 
Ceiling 
As Required АД -- -- 


Ке 


26 


26 


петљи ال‎ 
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40-2-192 
8 (ҮР-104, 


Dute 25 Коу, 1953 


Хорогі No. 
| Model 
RA М 
| 
| с.с. 
0,4, $ MAC 
by 000 Resulting 
SL 26 - 30 
24 26 - 30 
BL 
L 26 — 30 
| 26--.30 
| 26 - 30 
26 - 30 
26 - 30 
ional Optional 
ional Optional 
onal Optional 
tonal Optional 
26 = 30 


п 
= 


"<= 


Меаз. 

Reg ۰ 
(Instr. 
Groups) 


1*3*8 


1+2+ 3+ 
12414 


182811, 
*12*14 


1+2+5* 
69768: 


1+5+8+9 


1+5+6+7 
+8+9+10 


152516 


1412 
1+2 


1*8 


Yr 3+8+9 
As Réq'd. 


ыды 
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The flight test program deseribes the testing to be conducted Юу CVAC on the 
second 17-102 airplane, USAF S/N 52-7995. For ease of operation in the field, 
this program has been divided into thirteen (13) phases and a detailed flight 
plan will be constructed for each phase. Тһе test phases are as follows: 


А. Ground Tests 

В. Aircraft Systems Shakedown and In-Flight Flutter Investigation 

С. Preliminary Flight Characteristics 

D, Preliminary Performance Evaluation with Straight Wing Leading Edges 

E, Preliminary Performance Evaluation with Cambered Wing Leading Edges 
and Reflexed Tips 

P. Optimum Performance Evaluation 

С. Dynamic Responsa 

8. Stability and Control 

^. Drogue Chute Evaluation 

& Missile Bay Door Evaluation 

L- Development of the Pilot Assist System 

Ы. Airstert Program 

N. Emergency Equipment Operational Check 


Although some overlap of applicable test data will be encountered from one phase 
to another, each phase will be considered to be а test program in itself and 

812 efforts made to bring it to completion before undertaking another portion of 
the ovorall flight test program. 


"Eo bests are listed in the approximate order in which they will бе conducted, 
Eevover, this may be revised at аду time during the program in order to obtain 
th: cnt for which the requirement is the greatest at that particular time. 


Dh? رک‎ Phase II Flight Tests will be conducted by the aFFIC, at the present 

Фа: unaa completion of Phase F, At this time, sufficient knowledge should 

«60 "sn gained to present them with the airplane at its optimum drag configuration 
© бз seit the required operating data to satisfactorly conduct their flight 
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EREAKDOWN UF PROGRAM PHASES 
А. Ground Testa 


1: Ground Static Thrust Calibration: 


A ground static thrust calibration will be obtained on the АЕРІС 
Universal Thrust Stand for each engine and/or afterburner installed 
during the course of the tests. These calibrations will serve a 
twofold purpose in that: (1) А check will be made on the thrust 
| of the installed power plant and a determination made of its operat 
| ing characteristics, (2) А nozzle calibration will be tained for 
| determination of in-flight thrust. 


8. Brake Pedal Force Calibration and Operation Evaluations 


brake pedal force, brake hydraulic pressure, and brake cylinder 


| This test will be conducted to determine the relationship between 
| 
| pneumatic presgure. 


| + Такі Testa: 

| 

| Q Prior to flight, taxi tests will be conducted at speeds up to airplane 
lift-off for the purpose of determining ground handling, engine and 

| structural cooling characteristics, and ground operation of all air- 

| plare equipment, 

' ^ Other items to be checked in conjunction with the above tests include; 

| a. Engine control system operation 

| b. Engine equipment operation 

6. Engine and structural cooling 


З Averett Systems 


| uieitems Shakedownt 


sories of shakedown flighte will be required to determine the general 
“ярь handling characteristics, engine operation and cooling, structural 
malsu and operation of all systems and airborne equipment, The 

metens rhakedown will include evaluation of the following: 


~ 
DB 


ı Plight controls 
| . Engine controls 
* ngine and struetural cooling 
| 5. Low and high pressure pneumatic systems 
| | >. Hydraulic system 
d f. Electrical system 
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В, Ajrezraft Systems Shakedown and In-Flight Flutter Investigation (Continued) 
1. Systems Shakedown: 


go Heating and ventilating system 
h. Missile bay door operation 

i. Speed brake operation 

і. Fuel tank pressurization 

К. Engine equipment operation 

1. Afterburner operation 

m. Fuel System operation 


2, Flutter Investigations 


The purpose of the flutter investigation is to demonstrate that the airplane 
has positive damping of externally induced vibrations throughout the entire 
speed range. This will be demonstrated by the use of mechanical shakers 
mounted internally in the aircraft's wings. The shakers will be vibrated at 
specific critical frequencies; turned off and the decay measured. This vill 
be performed throughout the series of flights at increasing Mach пушоека 
until the maximum speed of the aircraft is reached. 


> Other data that will be obtained concurrently with the above tests include 
the following: 


a. Preliminary airspeed calibration 
b. Preliminary drag and speed-pouer evaluation 
с. qualitative analysis of the airplane handling characteristics 


лопога! Handling Characteristics: 


Оза general flight handling characteristics will be evaluated qualitatively 
^, Ímplemented wherever possible by quantitative data. Compliance with ell 
po < of Specification 1815-B will not be required during this phase of the 
„ум 51 0ө the airplane control system will not Бе іп ite final cone 
Uv Е d For this reason, special attention will be given to the follow- 
Егін 


721201 system effectiveness 
Linivel forces 
ог, sontrol operation 


. on.Btive Stability Investigation: 
. 'Oilowing flight characteristic items will require that tests бе сопе 
i stad to determine their values. ‘he tests will be conducted at an 


Êde of approximately 30,000 feet with the airplane in the clean сопе 
figuration. Test data will be obtained for tuo appropriate tr im speeds in 
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а, 
b. 
е. 
d. 
e. 


f. 
бе 
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Static longitudinal stability 

Dynamic longitudinal stability 
Static directional stability 

Dynamic directional stability 

Maneuvering flight characteristics 

Dynamic lateral stability 

Аїїегоп characteristics 


Other test data that will be obtained concurrently with the above teats 
include the following: 


8: 
b. 


Preliminary airəpeed calibration 
Engine and structural cooling 


ninary Perí 


Airspeed Calibrations 


The airspeed calibration will be finalized during this phase of the program, 
“в подв of calibration to be utilized will include: pacer aircraft, tower 
and aircraft flybys, and radar tracking of climbs and high speed divos. 


Climb Performance: 


Gheck climbs will be made to approximate service ceiling at predetermined 
airspeed schedules to determine the following: best climbing speed, 
optimum rate of climb, and service and са bat ceilin;s. These items will 
ba determined for both maximum and military power conditions. 


125791 Flight Performance: 


Oc3plete speed versus power required and thrust calibrations will be сопе 
ducted at indicated pressure altitudes of 15,000 and 40,000 feet, Data 
wll, bs obtained in stabilized level flight for predetermined increments 


ас 


73072. 


„оро? ара anding Performance: 
8 


3978 wad Landing performance will be determined by use of the АРЕТС 
г "боб родио t8 o 
Do, Tore nifs and 
сата, HER be photographed for this purpose. 


No additional flights will be flown for this data, but 
landings conducted from the concrete runway, during this 
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(Continued) 


5, Data pertaining to engine and structural cooling will also be (' tained 
during this phase of the program. 


і. These tests, together with the previous phase (D) are planned primarily 
to determine the optimum ving leading edge end tip configuration. All 
performance testing listed under phase D will ba repeated in 4.48 phase 
except for airspsed calibration where checks will be performed to detect 
any shift in the position error. 


“ich the airplane at its optimum drag configuration, based on the results >f 
ea. preliminary performance evaluations, the following final performance tests 
712 бе conducted: 
` аб analysis for both level and accelerated flight 

Авај checks on climb performance and service ceiling 

Cotimum take-off and landing performance 


„рате Response Tent 


ти: умгрове of these tests will be to determine the dynamic stability end га» 


ganga of the airplane and control system to predetermined control system 

18:45 signals. The tests willbe performed by utilizing an automatic programmer 
з» jolawer the input signals to the control system. Detailed requirements for 
^ по рвзве will be submitted by the СУАС dynamics group at a later date. 


х ФАИ апа Contra), 


Tors och Шу and control tests will be conducted during this phase of the 
НЭГ ок вопо1іапсе with USAF Specification 1815-5. All paragraphs and 
боззгайты о? this specification will be investigated and complied with 

готови дал, It is estimated that this phase of the program will require 
«DS 56.50 hours of flight time. 


dee, Chute‏ سے رھ 


Aio аро installation shall be evaluated as todfectiveness and 
` с) .annnhause required. This shall ђе done mainly during taxi runs 
сло» i mAnatAon of other scheduled flights and should require по 
در کی‎ ле for this phase of the program. 
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I. 
А short program will be necessary to dotermine the effect of open missile 
зву doors on the aircraft flight characteristics and performance, This 
411 be investigated through the speed ranges of level flight and with tha 
aircraft іп a shallow dive. A check will also be made of the aircraft's 
sending characteristics with the missile bay doors in the open position. 
L 


Гог this test, the utilization of a programmer will again be made for intro= 
ducing input signals to the control system. The ٤ء118‎ test procedures have 
HOt been developed at this deir but will ba supplied by the CVAC dynamics 
ЗАСА 


м TALL Propran 


^" Q£vrgtart program will be conducted to determine the altitude and speed ranges 
га whieh satisfactory air starts can be accomplished. This phase will not 
ire any special flights but canis accomplished concurrently with other phases 
~ (Ве program, 


Lex mene 
EAE 


С 


“ће гове of this phase is mainly to determine that the emergency fuel control 
| сура and ram air hydraulic power unit operate satisfactorily No special 

| vt bts will be reyuired and all test data сап be obtained concurrently with 

! е-е soefermance phase of the program. 
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FLIGHT TEST PROGRAM ADDENDUM ITEM 


Airplane Noo 597995 Addendum №. 1 
Мак Begeripntion: © Landing Gear Hydraulic Actuating Pressures. 


Киглазез То determine main landing gear and nose landing year actuating 
pressures уз gear position and time. To prove design and measure 
airloads. 


Пету wration: Vio e 230 and 264 mph, minimum practical altitude, optional Собі, 
and C,G., speed brakes in, level flight where possible. 


ысыкта Ја Нефгаві and extend landing gear during accelerated flight with the 
| following load factors: +14, «l-l/2g, and approximately Og, elg» 
2 Repeat test нібрічадкіздою іп "up" line to give в minimum retraetion 
tims of 15 seo. 
«засл coments Ке-мігей: Мао; pressure altitude, normal acceleration, hydraulic 
ин actuator pressure Гог the nose landing gear cylinder 
and one main landing gear eylirder, (pressures at 
cylinder inlet and outlet) and landing gear actuator 
extension, 


сох -Wonal Instr, Required. 
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Report Мо, | 76-8153 


Airplane Mo. ХЕ-102 S/N 52-7995 Addendum 15. 2 


Item Leseription: 9 


Confipuration, 


ting еі conditions: 


фонах Мас Nos. сода ов LESER. ia llf 
Military 0.80 to 0,9% Level = Acceleration 25,0 CC P^, 


85$ Military 


0,90 to 0.95 


Approximately Level 


За СОС Ft, 


70% Military С.90 to С.95 Aoproximately Level LF „СОС F+, 

Military 0.7 to 0,9 Climb 1C, 50 = 35,002 
855 Military 0,7 %о 0.9 vlimb 2 CC ЗС 
70% Military 0,7 to 0.9 4110 Му СС = HS 


Measurements Required: _ P+ 


Ёл manifoldg at duct Inlet ہے نے‎ 


CT ma-nas ss 


9 Additional Instr. Required. 


A 
Reguosted но LCA a. 97? „ Скоце 
Am fu 


Я. К. овевеу 


7-072 
CHICHI TEST ЁВСОНАМ, AD: USD ITEM 


Airplane №. 5227995 . Raport а,  "Oeb.10 


Addendum No, j 


Е есте > гээшэ 


— -—— مي‎ —F 


inside fairing 


НЭГ. - “ = 
——. aM c a s Ñ =» <s 
 — я o — —— ин р? - ту =». пер =. “> 
— س س‎ cee س‎ = = 


* Additional Instr. Required, 


Requested by Power Tm М 
ж? ME 


Approved by: в 
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Repart №. 20-8-4713 


Airplane Ne. Welle S/N 52-7995 ____ Addendum 4 


Configuration: _ Reworked inlet duet for Flight No, 10 | 


Prosedure: Qbtain data for the following conditdonss sss لت‎ 225 


А. Ground 
1, Stabilized power settings 
a, 1418 
b. 60% Mil thrust 
e, Mil thrust with А/В 
2. Slow engine acceleration (idle to Mil with У". 
and deceleration, 
В, Take-Off and Climb 
š 1, Continuous recorde during Т.О. until 15 seconda after 
А/В turned off. 
2, 10 second record run at each 5000 ft, altitude until 
leveling out for subsequent runs. 


C. Level Flight (Stabilized) 
1, At 15,000 ft. altitude 
в. 60% Mil, thrust 
b. Mil. thrust 
ев. Mil, thrust with A/B 
2, At 25,00€ feat, repest above 
3. А% 35,000 feet, rereat above 


D, Mach, No. greater than 1.0 


Paga 2 
Report 20-8-103 
= . Addendun #4 


'"m-gurcnenis Reguirede 


Ба Location of огозвиро and strain measurement points, ineluiing rango : 
зеснгасу, iro listed in Flight Test Instrument Requirements 82-8 an? 
32-9. The srincipal requirement 18 detormisation of highfrequenay 
(2-7 OC cps) pressure and strain fluctuations, Measurements may be 
соли ей са an oselllograph at about 4 points per second, exceot Гог 
4 wrgsure о абе (вез 82-8) to be recorded contiruously. 


іс 4) Pollevin: required measurements аге already inctrumentod in the 
сігеділес Ӛзе Groupe 1 ani 2, pages 52 арі 53, 


due Зо (Tyo: 

2, ھظ‎ ۵:۱۹۵ altitude 

3, ALPS 

8. Pites attitude 

5» Turbin iischarge temperature 

”, Тэг їгс jiseharge total pressure 
7 ھا‎ ine RM № 

2, Бле ROM, № 


3. Бей? е 38 

10, Surge bleed valve position 

1}. Air inlet to engine, temoerature 
12. Air inle* to engine, total oressure 


С. Тоз following measurements (Group 2, Page 53) are desirable if the airplane 
{а ъё Anstrumented at the time, 


2, Intere mnprossor, temperature 

14. Intercompresser total pressure 

l2. omresscr discharge, total temperature 
1^. бегогесрег discharge, total pressure 
іт. Fuel flou, engine 

18. Fuel flew, afterburner 

13. Afterberner exit, total pressure 

à Poger lever angle 

21. Inlet pressure, fuel ошар 

29?  Tctal ніх pressure upstream of air-oil cooler 
23, Statie air pressure, oil cooler rampo 


Requested by Structures & “over Plo:t 


) 
гу? : / 
Approved ъф” #4777 б 
cec ھتہ‎ ы s 
To Lo Maloy 


Ада 
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C  OLIDATUO VULTEE АТВСБАГТ CORPO ТОЙ 
Son Diego Division - Sen Diego, California 


Report Ко» 20-8- 


Addondum Кос 00 Е 


Airplane №. 52-7995 


за Повел ар А ода 
Dynamic Direetional Stebility. 
Ратаева: 


To establish the inherent stability characteristics of the Ғ-102 air- 
plans. 


Там damper inoporative (soonest possible flight). 
Exegndyre: 


Tests to be performed at 15,000! and at 30,CO0? at lowost middle and highest 
practical speeds at each altitude, Pilot shall excite the airolane laterally 
by application of a kick to the rudder, and allow the resulting oseillations 
to damp out. Ruddor kick should be at least 2? amplitude for approximately 
one second. Thies test should бе performed at least once with pilot’s foet in 
normal position on the oedals, and once with pilot's feet removed from pedale 
багаар 6 oyclo, (Control stick should not be moved during damping 
cycle. 


The following measurements at the indicated sensitivities are required. 


Yau angular acceleration „82 rad./sec/sec/inch oseillogranh trace 


Yay rato gyro 29 /sec/1nsh 

Lateral Aecoloration 77ء‎ 
(411 pickups) 

Pedal forco 10 1bs/inch 

Pedal travel о5 inch/inch 

Rudder valve «03 inch/inch 


9 Position of pivet point ,03"/1nch 
&t pilot's input on 
rudder walking beum 
Possible output of damper-systom-yay rate gyro and roll-rate-gyro. 


5 Additional Instr. Required, 


Requested by: 


DYNAMICS 
2% 


| Áoprovo 1 Ld L AP л 2) 
بش‎ 2 ДАВ Le Maloy 
М Grous Engineer 


Irpartacntal Flight 


—— ит 


CONS! ..DATED VULTEE АТЯСЬАРТ СОВРОВАТ1 
San Diego Division = San Diego, Ca: Мега 


i Report Ко. 26-8-2603 _ 
Airolane №. 52-7995 D -— Addendum Но, 
Airspeed calibration ~ Transonic 89268, 


Puraosa: To determine the test nose boom airspeed sositlon error. (This 
addendum is intended ав a clarifying addition to CVAC index Ко, 2.1, page 
№. 14, Resort No, 20-8-103. 


Procedure: 
1. Request special Radiosonde data at approximately the time of flirht, 


2. Track the entire flight of the airolone, or ав much of it ав possible 
with the radar available at FB using 2.60 second intervala between data 
points, 


3, Obtain photo panel data at a minimum rato, of one frame every two seconda 
during the entire flight. 


Climb at НЕТ to 37,000) Р.А. Maintain indicated speed over the ranje of 

Мз „б to Ма „8, but do not exceed M = 0,85, Maintain flight oattern 
during climb as shown in folloving skoteh, Stay within 20 miles distance of 
the rajar station during climb ani fly а oattern whieh Кеоов the airolane 
opposite the sun as much ав possible, 


4 


° 


5. Make high sxced runs startirg at about 2C miles out at the highest level flight 
враед to be attained for that particular days flight, Make these high өресі 
runs approaching but not crossing directly over the radar tracking station, as 
indicated on the following sketch. 


6. Descent may be made at any speed, but airolene should be kept within а 20 mile 
radius ani out of the sun's quadrant as much ав 203815] в. 


Requested tyi AERODYNAMICS 
Group 


Approved 2 74 


H, К. Cheney 
Chief Flight Test 
Experimental Flight 


-Е-на-- ааа 9:05 
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Модела Мод: 52-7995 Addendum №. “ед 
Atem Dascrinkion: "A" Revisions 26 Oct. 1954 

| | Қ Added Sheet 2 (Pump 

Primary hydrzulie system oll temeratures. Temperatuye Tests). 

Бооке! 


To determine tho necessity df ап oil cooler for whe primary hydraulic syst: 
by measuring the дезігпафей oil temperatures with (1) the cil cooler 
operative, ап? (2) the cil cooler oy-passed. 


Conficnratior: 
Optional, 
Procedures 


Make measurements at eonvenjent intervals (not to exceed 1C seconds) ` "иу ine 
iycical performance fli; Но 


uote: Temperature, plok-uos, if insulate? fron ambient air, шву be installed 
оп the outside of the hydraulic oil lines. 


Measurements Нәпмігей: 


ВУЗе Зе Oil Temperaturas " | References 
26-8503 220582052... 
1 o Heservoir С ~ 160°F Paga ^4 #20 Page II з 8 
ез Samo 01116, | | С = 1809F 
s «AL ínto Hyaraulie 031 Cooler С = 3007 Page 64 #14 
51 out of ہہ بت تنا‎ Serve Valya С ~ 280°F Page C4 0 
^ Soeed Brek ets дале C - 280°F Jage ^4 #13 
Mut af ез ES г С ۔‎ 7 Page ^4 3 


„1 Instr. Е 
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Approved Бу 2 жж 80 


T. Ls “Maley — 
Group Engineer 
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бар Diego 


Addendum Noo Тед 

па» REVISION: 
PURPOSE: 
"ае purpose of this revision 18:50 require additional testing to determine the cause 
uf the high temperature conditions which wore expericnsed st the hydraulic pumps after 
the deletion of the hydraulie fluid ceolers. Data analysis shell inelude determination 
of the following: | | 

А. Amount of heat added to the pump by engine radiation. 

Bo Amounts of heat carried across the flanges by conduction. 

бо Amount of heat added by internal leakage within the pump. 
PROCEDURE з 


Measurements shail be recorded during several typical flights, and maintained for at 
least їмо minutes after shutdown. 


MEBSUREMENTS: 


in addition te Үсёшв 1, 2 and 4 of Sheet 3, the following temperatwres shall bo recorded, 
for the Primary Зуб? 


Вә Томо side of pump flange. 

B. Lover side of mating engine flange. 

бо Top aft end of pump casas 

De Pump internal Буерав8 (базе drain ling). 


MOTE: Instrument Requirements Woo 82-31. 


| Saher of Experimental Flight 


EDS 6785 sgh 


Report Мо. 268-103 
Addendum No, B 87 


Auem.Deseription: Pressure Date on the elongated пове, 


Data is needed for production airolane design an! to lift restrictions 
on present design. 


5 loos None 


8-80 #2 with elongated nose modification. 


Obtain continuous pressure moasurementa over the available Mach №. 
range at 8000 fest, 15,000 feet, and 30,000 feet. Load factor to 
be held to unity, 


Refer to EF-8=203 memo soon to be released, This memo 
references proper Фар locations and instrumentation re- 
quired. Parts are presently being manufactured іп 

San Diego. Maximum pressures expected аге +6 PSI =3 PSI, 
High frequency pressures are not required. 


Requested Бу! РАМ „| „Сгопр 


Approved بب‎ табы 


е № Maloy 
Hoa Engineer 
Experimental Flight 
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* ADDITIONAL INSTR. RECUIRED. 
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А سر‎ ^D бәлем Бот سی‎ бо еф о 
Ере ге. 
лог | "E" Revision, 25 Oct. 1954 


Deleted fin ram air inlet teat 


PLICHT TEST PROGRAM AUDENUUM TEY Reason: Test assigned to 
4953-1782, 
Raport Boot 31-3103 
ps endum No at 9-8 
сыға Bot 8939-7999 беры nud жоЛ Чыйт 54 
| Ressons Te include daba for Tc 
1553 uUascrigtáant .- 31 0 


у зомомау Е iliret (Yellow Canary), afterburner nozzle actuater, єв» 


єт. 23 n m 4 M Li Р. aos wn Dv ve 2:22 
m = — a > 


е vais . 29 and/or temperature дайн for the above items. 


ет епт Ry ter 


dew Папеху Радиа Зем‏ ے 


1 Кшм} pressure pickupa fand one temperature pickup) in 
е өзезгдепсе with Shermdynamic Meng T-1-178 dated 12 July 


1954. 


Зоо Tite presare pickups and а singla temperature pickup are 
Located an the inner surfece of the yellow canary, aft of 
the engine EXIT. These should be recordad during one preuud 
angina гов up (afterburner included), sad flight to meximum 
за оде with afterburner, in addition їз the flights of 
paragraph 82 


2. АМ pressure and tenperature рфокарв shauld ba recorded 
slivitensovely under the following fligut conditions: 


за Level flight at 15,000 feet, coverdug the fuli 
Exch Sumber range. 


дә eval flight at 20,000 fect, covering the foll 
Mach Number Panga. 


п, Elight et suparsenie velocity for at least 30 
весезін. It ie requested that Mach №. 1.1 or 
tettas be maluteined. Record during preliminary 
dive, and 2. tha aubsequont transition to sub= 
rozin velocior 


Я МОРЕ Gu lo og <ФХЕЗЕ and eleven гере 20113374 
Хог SRS в نج‎ ышк These uye EYAZ ке 
РЕ себ ths proves sess o 


е Somporature ої verra: Казціє detoators: 

2. Snoteil tenpe-ctura cickupe on upper and lesen ерове 
canterline afierhurns? полеће ügtvatarg. обади Ver Pera + 
turo date bofere and aftor shielding. for а Егоза) engiic 
зав мо after urnar included) and Might ta maxim n 
ALL UZA with aftarbarnce. 
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&ivolane No. 52-7295 |. Report Ne. 20-8-103 _ 
Addendum Ne. 30 =A | 


РАЈА لیر‎ PROGRAM ADDENDUM ATEM 


Джем. DagexintAon: 
Engine performance tests at two conditions of blecd air consumption. 


Note: This &diendum is confirmation of advance wire to V. L. Allvardt, 
Edwards Air Force Base, dated 24 May 1954. 


200610 


То determine the effect of Ю-64 air on engine performance. 
Snes, No, None 
Configurations Normal 


Procedure 3 


At eppreximately 40,000 feet at maximum power fly 10 consecutive runs ав 
follous: 


"Ка 10 = 20 seconds with ATM bleed only. 
Б. 10 = 20 весопда with ATM blecd plus exhaust jet pump and generator 
jet pump bleed. 


Лећег Altitude and speed should bo kept as constant ав possible, A parallel 


eircuit from the nose wheel switch vill permit the pilot to operate the 
jet pumps when desired. 


Maaaurements Rennired: 
Use existing instrumentation te record the follovingt: 


A, det pumps өп or off 
B, Flew Limiter differential pressure 
С. Flow Limiter static pressure 


U, Flew limiter air temacrature E 1 

E, РТ? and ТТ? VAT Cams 8 

Е. Ny and № 

б. 212 Абаса Te, ani turning uate. 
Lo Т M 


Haraines Plot gueza vateh r280 За Igy uhon jot punpa are operating. Pilot comente 
про герой гола АЗЫ any noticeable thrust dropof? ihon jet pumps aro 
брекгфо3- 


А. јав 
Approved ге 


q bo s ШЕ 
эзш? лисе? 
f رہ‎ ла, det 
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FLIGHT TEST FROGRAM ADDENDUM ITEM 


Airplane Мо, з 52-7995 _ | Roport Ne. 26-8-7103 
Addondum Мөс 13 0 — 

Jtem Пәвехір ед: | Drag data test. 

Рохрава: Te determine drag effects in the region of Mach 0.90. 

Ревведиког Perform flights ав 1ء‎ 


ва Mach Lead 
Ba... Fes Eachar Altituda ач ы 20 Сека 


ї «90 10 47,500 
2 285 20 33,000 
3 280 26 33,000 
4 „90 1,50 25,700 
5 „85 1.56. 4,700 
5 „80 1.56 44, 700 
Ч 290 25 41,500 


Samo as for provinus drag data tests per Nota. 2, 


BOIER g 


1. This addendum ів confirmation sP advance wire ta V, Le Allwardt, EAFB, dated 
6-11-54 (веру to Ч. Reda). 


2, The abewe tests are Рог completion of drag data tests initiated during the 
Phase II testing of 52-7999 at EAFB. 


3. Point №. Т may ба marginal power-viso. If level flight cannot bs maintained 
at 20, themaximum lead factar for level flight should be used, 


saat һу УМ Vid bay 


T. Го Kaley 
Geouo Engineo2e 
Experimental Flight 
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CONVAIR 
A Division of General Dynamics Corporation 


San Diego 
"AF Revision: 


№ = | Bia № М | | А | This addendum for 
reference only. Test 


was performed сп 


F-102 S/N 53-1781. 


FLIGHT TEST PROGRAM ADDENDUM ITEM 


No ЗЕЕ Report No. ZC-8-103 


Addendum No. 125 А 
cri поп: Preliminary ram air turbine teste. 
est the ability of the turbine to maintain adequate hydraulic pressure 


7 2 lending conditions. The landing condition is the most critical for 
th. turbine because of reduced “Q” pressure. 


۰۳68۰۶ hare, 


чу 20 3 pregsure pickup іп the pressure line between the ram air turbine 
гг. the flow control valve. 


"send ihe ram air turbine just prior to normal take-off from the cone rete 
“uw way, and retract the landing gear after take-off 


(^ tha the base at moderate speed and perform а nurmal approach and lar d- 


wi. 1 order бо gel maximum interference with the sirstream aheed of {ur 
furaoie  withhoid the lowering of the gear until the latect азама = moreeni 


гие с Coguaired 


Э. плати” ce r7 ұштар pressure, 10-3500 niii 
РА А "sure. 
Jing > "19 temperature 
зріс, n 
مو‎ x. š 8 Үс 
‚ж = Жад: з ^ „»сопдагу hydraulic power for above teste 
27 әй جو‎ за зар Мо. 13 contains 9 more detailed test procedu: ' 
ےم‎ tu Ба f. po 1 when approved. 
Ev C 
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1 poa a ы л сі 
"E i г “т. e #4 + a i ps 4 ہے‎ > 
5 i ' Uc У - й е. Ы Ад sa. = 
1 > ےج‎ дз + 
І А „ L P 


; F ме 
= \ ч e$ E 1 ieh ЦЭ 


r ind „2 ыг ҰМ! | gy 


«їі 


- == = —. 


CONFIDENTIAL ` 


І - 


CONVAIR НАП Révision? 
А Glvisicn of General Dynamics Corporst:on This. addendum f 
; f reference ae 
Зап Diego Test was. ہو0‎ 08 
On а|8/ N 531783. 
09ھ 77ا‎ 
FLAGHI TEST FROORAM ADDENDUM ITEM 


Дігрізге Мо, Sete eee SS Report Мо. 20-8-108 


Addendum Ко, 12 -A 


ITEM ОЗБСВІКТ СОМ: Simulsted landings with ram air turbine emer- 
gensy hydraulic power, m 

IURPOSE: To teat the ability ог the ram air turbine to furnish 
&üequate hydraulic power for emergency iandinga, in addition, 
tlie tests described herein will test the ability of the 
primary system alone, or the secondary ауабет alone Бо. 
properly control the airersf бо 


= 


CAUTION: Addendum ho. 12 has been prepared to obtain preliminary 
“Trformation prior to modifieation in aceordanes with Pigura 1 
hergin., The 23365 test resulta of Addendum Го. 12 should 
об avaluated and approved before the tests of this addandum 
are conducted. 


Ерші СЕО RE: | 
1. The valves апа switchaa of Figure 1 should ba Installed 

and operated sufficiently to insure proper functioning 
of these components. The hydraulic ground test stand 
muy be used to furnish pressure for the Initial tasting, 
but a ground ran test of the aircraft engine-drivaen, 
Уіскега punpa should also be performed before the firat 
ЕЛ пъ is 8۰ ٥ | 


2. Take cfr and гају to $0,000 feet and perform the Го още 


га, 5847 


"^ae 


ç І 

DP primary ayetan progsure, and tfarate tie 
AT АТАМ sécondavry pressure alongs, кектогі 
Leiz oana unsnrsuw«ermg 5o demonstrate adenuste супігої 
نے‎ Xn в|рега? 4 (зөө Note 1). 


` үз огз the primary pressure, and орегнів tho وٹ‎ 
oari wien primary alone by shutting off the secondary 
Vnasore And repeating the шапецувга of paragraph 

ص6 3۷ا اق SG‏ 

3.5.1dary pressure, апа extend the гал air 

Ina a. 20,200 feet and Mache No. 0.5 in order 

tesi the pecfermance of the turbine ехфепзїдт 


ЗЕМ TIAL 


г 


Rer. ~ Мо, 20-3105 ; Page 2 


y ді у, Ë 
= 1 ғ bi 
s š 2 \ | 
Ув Yeni bw 


ЗД 


meehanlam, Perform а normal power approech and 
Landing о : 


emergency gear drop performed with pneumatic pressure, 
бо insure that the emergency system is functioning 
properly, The usa of this system is reguired Гог 

the second flight. 


For the second flight, а smoke laying &ircraft 

shall баке off along with the F-102, and shall 
construct a landing strip outline in smoka 6000 

feet from the ground (approx. 8100 feet altitudo 

«Р BAPB}..Shape of the strip should be spproximnately 
ыз follows: | 


Size of the gtrip must take into account the turn 
redius capability of the smoke laying aircraft, 


The К-108 should climb to 50,000 fest while the 
smoke outiine is being completed, When this altitude 
13 reached, shutoff the primary system hydraullc 
pressure. Lxtend the ram alr turbine üt 30,000 
ісе 

ре x 


rat зпд Nach „о. О.в. Observe the ргїйнгу system 
gare zine [p the cockpit to soe that the рат 
Cw eS an unit developas ut least 2700 pal 

83202119 treasure, Shut aff the secon lary pressure 


4 
perl 9°. 6116 maneugvers of the alre cats with RAM 
OW. O TTR SOWER ОНЫХ at 80,000 feet and Mapp 


на, 55 
Lat $55 орва сопітої of the alre aft Иза тоеп 
"бобра, gesduslly cot the engine ouwer бо the 

от, има, but 29 not permit the engine to flame 


залы! пох бе performed from 50,000 fest 
| моје Landing strip of paragraph ба ihe glide 
De 3 ss 084,4.:-564 80 that an indicated airspeed 
ot of اگوی‎ ix abtained when the altitude reduces 
. OD ragi. At this point tho gear should be 
27281404 B. usa of EMERGWSOY ІМЕЧМАТІС HRE3SURE, 
iuis uth’ test the capacity of the RAT powered 


CONFIDENTIAL 


CONFIDENTIAL 


Веј. мо 60-8108 Page 3 


Мес, om ко . 1% чай. 


control surfsces to maintain stability іп the 
glide condition during the gear drop. The pear 
maat now remain extended for the duration of the 
Plight. 
h Continue the glide at 225 knots, and make a normal 
approach and "landing" on the smoke landing strip 
ol paragraph е, with а "touchdown" speed of арргох- 
imately 140 knots indicated. Restore engine vbruat 
before alreraft speed drops below 125 knots Indicated. 
NOTE: Maximum recovery spoed with gear extended is 
240 knots indlcated. Restore the primary and secon- 
йнгу system hydraullc pressure, and perform a 
погині landing on the Базе. 
й толей landing with ram air turbine power alone, or a 
-otpale engine flameout condition should пої be attempted 
г трон? preper authorization. 
کت‎ | RE gULAEDS 
e ` HAT hydraulic pump pressure (0-5500 pai) 
ivimary system hydraulic pressure 
secondary system hydraulic pressure 
Irimary hydraulic reservoir fluid tenpevature 
* buidar ard slevon surface position 
1 P&T speed, REN (proposed) 


гири? &g&eaclaratlon at C.G. 


венок 


аза (ушш) 
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" | | | 
| @ £ о мо Ба. XS 


Full or severe manauvema should not be at tempted wi ths 
primary pressure 01006, secondary préssure alone, or 

pam air turbine pressure alone. The critical requirémans 
ahouid be considered аз a landing under gusty air 
conditions. The pilet should estimate the maneuvering 
required to simulate this condition. 


Complete chase plane photographs of the ram sir turbine 
maneuvers should be obtalned. 


Approved sy 220809 INA 

Pr оба E. K. ا‎ | = 
Chief Flight Test Engineer 
Experimental Flight 
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CONVAIR 
А Division of General Dynamies Corporation 
| (San Diego) 
Airplene No.: 52237995. Report №. 20-8-103 
Addendum Кос |. 148 
item Daseriptien: Longitudinal Sensitivity EVISED & ВЕНАТ 
2 19 October 1954 


Tests outlined herein aro for the solution of control problems regarding the sensitivi 
friction, stick lightening and stick forco slope of the longitudinal control system. ыг 


AXSPLANE CONFIGURATION 


Вот сей configuration, including elongated пове and yellow canary. Test with standard 
саз inotalled in Sholley Unit. 


PROCEDURE 
Ас Higvater to Trim Tout 
1. From Из 0.8 and 45,000 foot, incroase speed to Mf 1.0 in straight and level 


1.05 flight. This is to cheek any change in trim resulting from tho now сой» 
figuration changes. 


B. Бувбеков 


За Bysteresie data for elevator, aileron and rudder system should bs obtained, 
and the leg in tho trim system dotermined. The recommended procedure із oup- 
Аӛпей in D6-8«196, which was distributed to БАРВ. 


G, Sheer Unit Evaluation (Uso Standard Cam) 


lo For the Shelley Unit evaluation, data 18 required covering the variation of 
Shelley Unit 707 pressure with Mach No. The response characteristics of tho 
Unit shovld also be evaluated. Pata shall be obtained over a large Mach №. 
range in conjunction with other flights. Special flights are not required, 


2, To complete the data for the design of the Shelley Unit cam, flights shall be 
conducted as follows, for determination of "Elevator and Stick Force por G". 


ед. 
Vert Popron, Factor A рргохь2344 tulo 


Hold "Steady Stato" (Minimum Variation Hold Constent 

ћррхок, 5 Seconds During "Steady State") During "Steady State" 
28, 38 45,000 080, «90, .95, 1.00 
28, 38 35,000 «65, «80, 290, 95, 1.00, 0 
285 38 25,000 г90, 95 p 1.00 


же Diego № Ë 10 Ë N Report Шо. 10-8-103 


w C 


D. 


Addendum Жос 1444 
19 Oetobor 1954 
Pago 2 

Continued 

ROES з 

бо Establish 1205 trim for test Mach Ко» and do not eperato trim during maneuver. 


b. Pitoh darpar should bo disengaged. 


renee-Stick Position, and Operating Cheractoris! During 1 to. 2 анов 5 eration 
at, Congo? Altitude and Airspeed fer Flight Conditions of Critical Longitudinal 


Scaritivitr. 
3. Pilot should всагвВ for and hold the critical condition, and shall establish tho 


timo where sonsitivity сепшовбебо The records will be inspected to determino, 
if possible, the source of the previously reported sensitivity problem. 


Әлейс flight ceatrel шэвсигешовбз, Including "Q" pressures. 


Requested бу Фу 


Approved by = 


EDS sJES sg 
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E | B 47S t ۸۹6-12 15 oA 
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„дол з Gescsal Dynamics Corporation duoi Rien Revisio 
(ез 51520) Added Two (2 Fite. 
with blanket and 


extended shroud. 
Ії. Cte SPER SROOGRAM ADDENDUM TELM 


че کی‎ 


Ду ано, Гог 202 8/2775 


Жезоохаоитт GE ORLA outor vali and ?ө2210 actuaters, 


"o Әсӛсемізе the temoraturoa of the cagine outer weil and 
tho vezalo astuatera im erdcr te ascortaia the ешш: ої 
Зала نع ودج مہہ‎ Фо roliove tho heat damage te the 
ао ۵۳۰10050 6 а 


ЗК 003. ЗАХ! FOTO 


Regard &caporaturco contilaveusly fram takooff to sorvicc 
coiling vith airplano at maximum pouor plus afterburner. 


Roforeneo AVO datcd 7-13-94 signed by Р.А. Stophoneea. 
Sco foellewlag table for airplamo uso. 


| | Blanket ë 
| 5 


uf 


== 
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| 6241995 
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| ___52=7995. 


зї, sOgico^cd by The us. 
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Sheet 1 ef 2 
CONVAIR ЛАЗ Revisten 
А Division of General Пупакібз Corporation 
(San Diego) 
106-12 
РУЛОНІ TEST PROGRAM ADDENDUM ITEM 
Dates 21 July 1954 Report Косі 208-103 
Airplane Ко. 52-7995 Addendum Мэс 16-44 


ITEM РЕБОН ТЕХ ДОМ з J57-P-11 Comprassor Stall Test 
URPOSE з 


Тө izolate the conditions resulting in compressor stall characteristics 
as Бато been experienced in recent flights et БАУВ. 


SCHEDULE з 
Requested target complotien date: 13 August 1954. 


PROCEDURE: 


Perform one er mre flights as required to obtain the reported engine 
pulsation and stall conditions. Operations shall include the folloving: 


(1) Steady state (power lever fixed) flights with climb 
to altitude where кові pulsations occur. вію 
continveus data recordings from 20,000 feet and up. 
More than ene pulsation should be recorded at oach 
timo, I.E., de not rotard power lover Immediately 
after first оссиггапсе, but continus te permit engine 
to pulsate for at least three times. 


(2) Porfora what the pilot considers a normal engine 
aceeloratiea (transient condition) at the folowing 


altitudes з 

ao Maximum attainable altitude | ЗМ 

= ОЕ میڈ‎ 1. Perform several tura ара bank 
" 30. manucvors during the 21368 

d. 30,000 feet ac this Addondem, 


REASON: USAF request in erdor 
Фо completo tho imlet dust 
pressure survey initiated hy 


2۸80989187 2+ _ 
(e) O. A. o | | 
(4) Тул (Total inlet temperature) ؟‎ 10 
| Tp? (Turbine discharge temperature) | 
6) M (демі 3. Perform toots with Bath ald 
(g) Bç (BP авд nov typo fucl control wits. 


(hà unit part №. 190076-13 
Sow wait part Mao 1902-7 


TR г і Se "al 7 NC + | у : r ^ Тв ~ К | "x S j Л | E | g E 2 5 
: Ї МЛ ہا‎ па i P f : 
: i 2 + سس کے‎ m ` З 
mI АС u Wo م‎ | мн | 7 لا‎ Ше ў Ын, x. d UA |Б би Ca. rm Га S ED 7 =À 
Нева? в Мэс 50-15-22 
4 XP M 
تال کت ہے‎ "EA ПАТОНА 1 ADORN YM сум 


VEGA TALS RESCIRED: | Gant, imusd) 


ЧЕ) Бә, (etal dalet pronare) | Ко в winirssi of 4 (Тоор) 
EM each containing 4 (faux! pro.suro steko. A відо 
inm of one rake to have dyare ойеичре ath oeolllogrsph 
косого За addition te photo panel sxocgcdings, 

ШЕ. Engine Poo Instrumentation v عص وھ‎ say bo used ов an 
interim basis, if neeescar: nondlag боло1084ө эр 


Fakes . 
(4) бас total pressure pickup in cacb rnatako Just upstsroam of 
app qa 


(4) Рр, (Compressor discharge total pr ssuro) | 
oik} Ён (АВ meter signal pressura). 
(turner pressure): 
За) P * tone е position minimum ea 00697 isgrepr ò 
(а РГ py 2 liyapee3 total pressure). 
(о) Madr ослеінә fuel flow. 
(p) А/З fuel flow 
(а) А/В fuel manifolu pressure- 
O(p) Primary fuel рувивико at prosourialag valve. 
O(s) Secandary fuel pressoro at prossuriainug valve 
(t) Бар fuel pump inlet pres: wre 
ty Compressor bleed valvo positions. 
Са (v) А/В muzzle positione = 
(9) PLA (power lever &up.o; 
ж) Holley bleed valve gpoverncr, معمہ‎ temp 
о(у) Fuel temp. betweon fool pump omit end fuol control. 


о Dmobtes items whieh should Бо кесохієс by oscillogwaphe for 


| more accurate study ої aequercing of cvents and dynamic 
characteristics. 


REFERENCE: 
Xactrument Requiremont №. 82-23, 82-24, 82-25, 82-28. 


Roqusstcd bys Enginering Ровер Piannt Пос تچ1‎ 
Goon. “amy detcd 13 July 1554 


Cog 9 Magi лесе 
` пу солі FA, at 


41,946 ta 9 


„Веди рта 
га Fuol pump даје. fuel. tempo | 


де Ч, 
Nee 92. Е Доу geveruer presauro bias 5. State press, 58 vielaity of | 
Зь kelley gevormer WED, 8 fuel Євбєє 


бо Fval 30306 proses. (plozemoter) | 
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CONVAIR 
A Division of General Dynamics Corporation 
I (San Diego) 
МЛ F=102 
Dates £ August 1954 Report №. 20-8-103 
Addendum Ne. 17 
Airplane Noa! S/N 52-7995 | 
Iton Jeseription: 
Engine Lubricating 011 Temperatures with and without Air-il Cooler. 
Purposes 
То determine whether ог not the engine lubricating oil can be cooled adequately 
with oniy the fuelegil cooler. 
Configuratign: 
Completely by-pass 81Г-011 cooler. 
Procedure: 
Measure the following oil and fuel temperatures threugheut a typical high 
29 altitude flight. 
Measurements Required 3 


lo Temperature of engine lubricating oil from engine, 

2. Temperature of engine lubricating oil into reservoir. 
3. Temperature of engine lubricating 033 into engins. 

4. Temperature of fuel out of cooler, 

5° Temperature of fuel out ef pumps . 

6. Temperature of fuel in tank, 

7. Engine fuel flew te nozzles. 


NTEs Fuel to eng, should not ёхь 


ceed 225°F as it tends to "соке" Requested by Thermo Group 
system. Advancing throttle and 


decreasing altitude sheuld я AZ 

lower temp. Pilot indicator ИД 

needed. Approved by а 7 
а а | T. Le Maley 


TLMaNR sgh 
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CONVAIR 
А Division of General Dynamites Corporation 
с (бап Diego) 


7-02 


Нерәх% Кос 20-8-103 
Addendum №. 18 


| Aft section cooling test. 


Purpose 


Те investigate the effects of tho distribution duct and auxiliary а4г.о44 
cooler on after section Cooling sir flew. 


3. Manifelc louvers and oil sanler "open". 
2. “enifeld louvers "open" and 941 својег "closed". 


3, Manifold louvers "closed" and oil cooler "open". 
C (011 cooler shutter controllable from pilot's compartment, Louw < te 
be elesed by clamps lined with asbestos for ease of removal and 595 
te bo plugged with steppor that dees not damage duct.) 


Procoduro: 
1. Record pressure, temperature, altitude and Mach number for ап entire 
typical flight == Maximum power climb to ceiling, one minute at msxe 
imum power level flight, and dives at speeds ef Mach 1.1 te Mach 1.3. 


2. Repeat for cenfiguratiens (2) and (3). 


| 1. Pata, 824 Protal 29 oil cooler sir Бсворс 

| 22 Potatag at station 480 betwsen skin and shreud. 

3: ویجوعن‎ at station 500 betweon shroud and engine. 

ko Potalos back to back at three positions, station 621,5. 


5, Record aft end temperatures where instrumented (structure, actuator, 
shreud and sir.) 


ӨР Requested by P зуй Group 
Approved 202 A WA а А 
On gr гарну є танана и 


"T" ae Х | لا‎ | 
TIMIR teh (| PA Ба || 
Мил “ы я х ) 1, 

ii HE АНН 


5 4 #4 T е Туе Maloy 
чу ES iN "P B A У 
; 12 20310154. 


CONEIDENTIAL 


A Division of General Dynamios Corporation 
(San Diogo) 


Airplane Noos | 52-7995 2 №, 20:8:302 
eadum Ко» 19 


ола: Instrument Panel Vibration Test 


Purposo: То determine cempliance with Par, 3.2.8 of MIL-I-5997 (USAF) which 
establishes vibration requirements for the instrument panel to pre- 
vent sticking of instruments. 

Рховодиге: 


1. Paragraph 3.2.8 of MIL-I-5997 reads as follows: 


о The amplitude of vibration of the instrument board shall be between the 
limits of 0.003 and 0.005 inch in at least ono direction, and shall not 
аховей 0.005 inch in any direction with the airplane in normal flight. 
NOTEs Ап auxiliary panel vibrator or tapper shall be provided if necessary 
to inerease the vibration to 0.003 inch in at least one direction." 


до Instrunentetion shell be installed te record the vibration in the longi- 
tudinal, vertical, and transverse directions. Pickups should be installed 
on beth the center and К.Н. portions of the inetrument panel. 


- 3. № special flights are required. The required data may be obtained соп» 
currently with other flights covering a normal range of flight conditions 


бо If the vibration is less tham 2003 inch, а panel vibrator shall be installed, 
‚ and the tests repeated. 


Measurements ds Record the following: 


іс Airepesd 

до Altitude 

30 №, high rotor speed 

4. Vibratory amplitude (3 axes). “wo panel positions. Instr. Нед, 82-27 (Ref.). 


5, Vibratory frequency (3 axes). Two panel positions. This item desirable but 
not mandatory. Instr. Req. 82-27 (Ref.). 


ORES з ۱ 

1. Sehodules Soon ав possible 

2. Requested by АҒ Ltr, dated 1 June 54. : 
copy of results requested by Model 8 Approved hy 


Proj. Off. АМО dated 20 June 54, from 7 Ч. К. Cheney 
C. В. Ring and Wo W. Кох (се 19 .С.Воочег) Chief Flight Test Engine 
Ж БЕхрегішопфаі Flight 
BED :dUS sgh 


~ š 3 ME š А 
وچ دی سی ری وو ود‎ а врти НЕ SERERE 


834433 


2333 


13245 


ЗЭЛАЛ D Mu T M XXX ЕН Sage کہ کے‎ EFE жү EET аи 
НА НЕ ЕТЕНЕ ЕНТ پے سے ہا کا ہا ہو ا ا ا ہے‎ фрезу носа ЭЛЭГ! 
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CONVATR 
А vicien ef General Dynamics Corporation 
(San Diego) 


Airplane [oot 2-7929. Rsport Noo „20-8-403 
Addendum No. 20 


322688 Airepeed Calibration 


То obtoda data for airspeed calibratien by three separate procedures, This nov 
6014 ра од ig nesossitated by drag reduction modifications of the aireraft. 


Alrplano madified by sharp nose, yellow canary, and items listed in minutes ~ 
Pest Flight Meeting, 22 July, 1954. 


Равог calibration of total and static pressure indication at 84080016 speede using 
USA? F-86E calibrated pascor aircraft. 


1. The following teste should be performed at 15,000 fect altitudo. 


150-500 PH 
150-275 IPH 


2. Fer comparieen of data, it is suggested that seme of the above tests bs per 
formed зро Б same pacer ав was used for tho previous calibration (F86, 
Sor. №. 582 


Statio pressure calibration for transonío врсоде using three statio orifices 
as reference during performance of the specified test flights. 


1. Install 3 fuselage static pressure souress on tho fuselage in accordanes 
with drawing 8-00881. Connect each statio port to a scparate altimeter 
oa the photo panel. Connect the middle statie port algo te а separate 
altineter on the pilot panel. 


2. Porform tho following flight plan for obtaining the required calibration 
data fer transenie and supersonic calibrations 


ас Climb to absus 43,000 feet altitudo and divo with a sufficiently large 
dive anglo te reach а maximu Mach ibo ef abaut 1.2 during the divo. 


bo Pull out at about 34,000 foot altitude into level flight. 


ONPFIDENTIAL 
HEEFEEEEEREEEHEEEEEEEEEEEHEEEEEEEHSEEEEEEEEHEEEEEEEEH ВН аа ан 


کے ہے کپ وج 
552332 


із22222524244 $814 4.5.2 


14134124449 5%27323224095854422242522% 22534222 
ааа: 41:11311:3:431:13:431341343295121431241444433 444‏ ٹج کو ار ار کی ея ро‏ 


San йодо CONFIDENTIAL езе» 


Reports №. 20-8-109 


сбазс сс Bs = Gontinucd 
2, бай 


бо Malatain constant altitudo wiag the altitude indieatod by tho middlo 
staties port ов tho fusclage nongo 


de this Тото flight Qessoloroto slowly te an $ndicatod Mach Бос о? 
о 0.80 er leso (approximate timo te docolcrato fram № o 1208 Фе 
№ 2 0.80 may bo 30 seconds) 


Оо отежа tho photopanoi data on high speed motion равфита camera in tho 
Mach шетвор rango betwcon М e 1.08 and № = 0.80 оғ less. 


Хо Ropcat tho absvo presoduro with pull out at about 27,000 feet oltitudo. 


3. Evolvatiou of tho data should be based ов tho method doseribed Аю Report 
20-8-601-882 (ғо?) 


Ркавсарто 04 


Statis pressure calibration ot subsonic, transenis, and supercenie єрсойё usimg 
rodar eolibratien during lovol flight doeoloratigag and a dive to suporsonie врсойво 


lo Тіс following fligat ploa shal бо aesempliohca, ава the flight pattera skall 
bo Да aeeardanco with Figuro 18 


бо Climb Фо altitudo За the most eanveniont mancr and de not require 
radar Фтгав ав durimg tho alind. This poxaíito tho pilot То како аа 
ср а elinb vitheut 26002:0448Ч to navigate within radar rangos 


b. Obtain ali radar tracking dato Да а scquenco of paseos تمہ‎ highvay 
Коо £66 and within 15 milos of tho radar Installation, за Illustrated 
Бу Figuro № 


Есоёмесс 0 Есопйхаща 


Зато по for provieus ва А бра ея teste у ORE imotall additional ctatie pros guren 
@eureos and altdmctars пп deseribsé йо paragraph 1 of Precoduro В. 


Approved ey X 


ә И W. Cheney оо 
Chlef "nin Тєв жен 4 
урезан issntal рада 
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CONVAIR 
А 211201623 of Genoral Dymemdes Corporation 
(Sam схо) 


Adlrplomo Moot 52-7995 Report Но. 20-8-103 
Addemdun Коо 21 


Тө establish a proccdure and dosirable sequence of орога ода for tho obtainmont? of 
portinent drag and calibration data. 


Aírplono modiffíod by sharp nose, yellow canary, and items listed 18 minutes of Pest 
Ла Mage Е р 22 July 19540 


1, First priority із te obtein supercenie drag charactoristies. The dota requircd 
0311 be obtained during a series ef divos. Tho procedure of these dives iss 
a) Climb te approximately 43,000 foot altitude and divo at a sufficiently largo 
dive angle te reach є maximun Mach №. of about 1.2 during tho divo, b) Pull 
eut at specified altitude to а level flight condition, c) Ма224638 constant 
altitude using the altitude indicated by tho middie state port ва tho Фаро 
loge asso, d) During this level flight rogion, decolosato te subsonic epecdo 
Sepreichi ще № 2 0.80, 


threo divas aro Faquested. Тао pullout oltitudos 34,000 foot and 27,000 
2080 and approximately 20,000 fect. The first tus divos exo as кодеовђед 
under proSsoduro В of Addendum 20. 


2. Scocond priority is to determine tho subeonic drag 109751. This is bost аесат- 
plished by lew altitude flight (15,000 foot) im tha код он of M= 0.60 to 
На 0.85 (У з 45,000Lb. er lesa) in Jneramsats of AXM= 0,05. 


The evaluation of these data will be bascd on ресог typo eisspood calibration 
hich must be obtained concurrently er prior to this schedule. 


3. Third priority 48 evaluation of tho drag зо rogion. This requires stabilized 
data. from майната level flight Mach mumboro te appreximately М = 0,85 ín ine 
Gxensnte of AWM є 0.025. Sueh data should bo obtained from flight at threo 
altitudes, preferably 15,000, 25,000 ава 35,000 foobs (Corresponding Md 
values are 46,000; 78,000 and 120,600 lbs.) © 


Report №. 20-8-103 
Ада өвд а їз ہ‎ 23, 
Pago 2 


гевейиков = Continued 
Фо Fourth priority is te Пу progressivo stabilized speed ~ power data at 
eppreximately 25,000 fect from Vmax to М 0.55 in $nerements of ۸۷۸۶ 0.05 
>= 110,600). Та addition tva mauuevoring flight conditions ако roo 


quostcd at 1.6 g's fer: а) Мо 0.70 and b) Ме 0.80. Tho altitudo fov thoso 
Фитав 48 25,000 feet at a gress weight of 25,000 lbs. Ст > 22 112,000), 


ui 3‏ = رع رہ ا رو а‏ 


Rofor te Experimental Flight Meme ЕГе8-257; subject "Мвасикововіє Required for 
Firot Frights Aftor Modification of S/N 7995", 


71 
YA = Moauevering loed factor, g'a 


ҚАУ с Стево weight, lbs. 
8 о Ambicnt pressure ratio 


0+8٤ 

lo Addendum 9-Д, Wellew Canary Evaluation". 
8, Addendum 31, "Drag Data Test". 

3, Addomdwa 20, "Airspeod Calibration". 


a P й d‏ سے 


— T. № Haley 
Group Engineer 
Experimental Flight 


91.0339 зай 
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CGONVATR 
А Division ef Generel Dynamics шегі аа 
(San Diego) 
7-02 
FLIGHT TEST PROGRAM ADDENDUM ITEM 
Airplane Кооз 52-7995 Report Roo_2-8=103 _ 


Addendum Но. 22 
item Degeriptions Vibration and Acceleration Characteristics 
PURPOSE | 


Vibration and acooleration data is necessary to establish design faetors based ou 
actual tests, for the Hughes МО-2 system weight saving study. 


AXRPLANS GCONPIGURATION 

Elongated nese. 

EROCEDURS, 

2. Data shall Бе recorded стог а full range of Plight conditions, until a satisfactory 
pattern ів established, with special emphasis on tho analysia of conditlons such ал 
buffeting, gusts, landing and taxi. 


г. At least one landing shouid bo made with as much impact as pilot feels is гоаєвде 
ably safes 


3. Speelal flights shall be medo only in cases where а study of the data indicates 
that moro exploration is necessary im certain areas. 


VMEASTRENSIEES REQUIRE 


le Acceleration, vortical and lateral, at approx. Sta. 47. Analysis te include 
double amplitude and frequency. 


2. Vertical асве1өгаї өд at С.б. 
3. Basic flight control measurements. 


BOLES 
12 Instrument Requirements Ко» 82-30, 


Requested by ect Off 
Е. В. Vozniak 
Approved by p ы 7 Le 
T. Le Maley 


21443239 sgh 


ITIAL 


CONFIDE 


gr Не DH! У RS СШЛГИ m 
وت‎ ТЫ E" j М e № | | А - Date: 1 066.,1954 
CONVAIR 


A рітівіоп of Gonoral Dynamics Corporation 
(Sam Diego) 


7102 
FXXOHX TEST PROGRAM ADDENDUM ITEM 


Airplouo Коса | 52-7005 | Report Ko. | 26-8-103 _ 
Addendum Noo „23 


IKEM DESORIPTYON: Cable Tension Valuos 


EURPOSEs 
то obtala sentral eablo tensión values frem testa for design рихровов. 
08: 


Elevator, Aileron and rudder cable tensien variations vorsus timo should bo rosordod 
at tho fellowlag condit$ons. 


le i flight at нв altitude and minimum рохою sotülug to obtain maximum cald 
сеп ега о 


Зо i Slight at 20,000 feot and narim Mach number with afterburner to obtain а 
high heat cenditdea. (1701 Рав) 


IMASUREVES REQUIRED а 


1. Rudder бай Оо tensien. 
2e Klovater варо tensien. 
3.  БВАХогаєв са о ове ва. 


جو 
ТЭ?‏ 


lo Yactruncut BRequlzousnt Ho. 82929 (wof.). 


ду install during tho next engine change. Inestrumsnte should Бо removed fer uso 
еп 1953-1780 after the flight plan of thin addendum bes boen асёатр 1848 Бай, 


Roquesto3 бу ____ Controle Greve 
я _ 4 
7 A 9 a On, 2 22 
OY PZ В. Г. бизээ 
„Ка of Enz oeiməntal Flight 


E 


ERE sd за 


AN FIDE Е I А | 
СОНТАХН 


А Division of General Dyasmies Corporation 
C (San Diego) 


Airplane Нога „5221998 Report Ho. 20-8-108 | 
| Addendum Коб ФА 


АДЕМ DESCRIPTION: Buffet cheracteristice and Wing Fences Evaluation. 


FURPOSE: To determine buffet characteristics for various cirplene configurations, 
end to determine tho possibility of weight saving through elimination оғ 
reduction of wing fences. 


НЕ CONFIG ON 


А» Install dummy rudder actustor fairing (Aceomplished) 
В. Instell dumy fin tip cntenna. 
C, Remove all wing fences. 


7٤ 


1, Conduct flights at altitudes of 15,000 to 35,000 feet in the speed rango fren 
M = „7 to М = 1,0 to establish buffet boundary patterns, Separate and гисосре 
C sive patterns shall.be established for esoh of the above configuretions, for 
оспрагівоп purposes. 


22 An attempt should be mede to obtain buffeting hy dumping cebin pressure, арӣ 
the counter number noted, Airplane configuration is optional. 


Зь The buffet boundsry should be establiched for making cosrse corrections арӣ 
fine corrections while tracking at high eltitude. It is suggested thet this 
be obteined ав в by-product of trecking flights for other purposes. 


4. Stick Fosition/g ehall ba obteined after removal cf the wing fences (configure 
ation C) for normal losd factors of 2g end 3g. This is im addition to tho 
buffet pattern, whieh is ordinarily based on emaller load factors. Tho wing 
fences should be restored ог altered if necosssry after aerodynamic enalysis. 


5. Directions] charecteristies teats in accordenes with Addendum 25 shoulé bs 
performed efter removal of the wing fences. 


1. Elevon Surface Fosition 
ко Rudder Surface Focition 
3. Longitudinnl Stick Position 
йо Vertical Velooity Pickup, Sta, 532, BL 174. 
5. Lateral Velocity Pickup, Sta. 566, WL 101.3 

- бо Normal and Lateral Aceoleration at 0.0. 

i Та Vertical end lateral acceleration at Ste. 47. 
8. Yaw rate Gyro output. 
9. Nose boom yav angle. 


EDS 1485 sgh (С "09: 
Requested ‘by: = 
Пүлетісв & Лето 


БУВ ОА Sas ТЕ TELAT‏ و 
Ыы mPIDENTIAL‏ 


` 


ЖЖ. 


+ CONVATR 
A Division ef General Dynamics Corporation Sheet 1 of 2 
(San Diogo) 
мл 222208 
FLIGH? TEST PROGRAM ADDENDUM ITEM 
— i ET 28 October 1954 
irplane №.: 5227995 | Нерогі №. 28513 
| Addendum No. 25e 
JAREM DESGRETIONe Adverse yay and directional characteristics. 
PURPOSE? 


lo Adversa yaw tests aro required to determine the effect of changes іп yay damper 
gyro orientation upon gyro output, during rolling maneuvers. Adverse yaw ehars 
9٤57181٤3168 have been experienced during aileron slone rolls with damper on. 


2. Directional characteristics testo aro to dotormine the effect of the rudder faire 
ing on directional trim. Present experience indicates that appreximatoly 1° of 
loft rudder trim is required throughout the normal speed range up to M= ,93, At 
Мо «93 а sudden and undesirablo directional trim change occurs. 


AIRPLANE CONFIGURATION: Noted Belov. 


PROCEOURE A (Adverse ¥ $ 


Record yaw сопдіїдопа during rolls vith aileron alone at Мо „9 and 35,000 foot, with 
ара without, damper, and acquiro a roll rate of at least 40?/socond, for cach of tho 
folloving gyro confisurationss 


C Фа Tilt gyro down 3 to 5 degreos, so that the yaw rate output causes ruddor 
defleetiens thich are less adverse during roll maneuvers, 


b, Return gyro to normal, except reverse tho normal direetion of rotation 
(fee Note 1). 


бо Rostoro normal diroctíon of rotation of gyro. 


lo Install є dummy actuator fairing on tho epposite side of tho fin from tho 
actuator fairing, to provide symmotry. | 


бо Test trim сһагпбісгівбісв through the normal specd range, including Vmax аб 


15,000 fact. 
ОД? Revision, 3 Nov, 19548 


MEASUREMENTS REQUIRED: . Record pressures on both В.Н. 
end Г.Н. aide of afterbody fillet 
lo Мігергед, (Instrument Requirements 82-32) 
REASON: To determina whether ск 
Zo Pressure Altitude. not the afterbody pressures ara 
symmetrical, ag this may affect 
56. Gutsido Air Tomparature, dirsetional characteristics, 
4, Rudder Surface Position Approved bys 


в. Қ.Н. Біотоп Surfaco position. 27 =. = 


4 Ej, 0. 8 | 
Chief of Experimente) Flight 


жз ITN Гэ i Пе 7 fay ГЕ `, Ü GP n A f 
un JAIR РЕМ TEAL, ۰ی‎ 


na [UR 
28 Qetober 1954 
Report №. 70-8-1023 
Addendum No, 25-4 


бо Lo. Elovon surfaco positiona 

Ч. Nose boom yeu angie. 

B. Yaw rate gyro output. 

9. Rela rate gyro sutout. 

10. Normal aececloration at С.С. 

JOIES 

4. Scasing gyro о? Раг. Al may bs reversed by either rotating tho gyro caso 180? 


оғ hy roversiug tha direction of rotation of the gyro. М gyro rotation is 
rcvorsed tho input voltage leads to the sensing potentiometer must also bo 


PUY 978348 o 
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РЕ, р. D. Shannon — — 
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Photographs - Mose Landing Gear Assembly Failures 11 
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ANALYSIS 


PREPARED BY CONVAIR SAN DIEGO ۸67 


ВЕ -8-504— 
CHECKED BY pore Nod š 
REVISED BY DATE 20 October 1954 


ИН ЈУ CLASSIFIED 


The following changes were accomplished prior to flight release: 


Pre-Flight No. 14 


1. Engine No, P-420245 replaced with 4-57 S/N P-A20413 because of excessive 
vibrations during flight and ground checks. 
2. Installed new pressurization valve, P/N 191346 on АЈА2 fuel control. 
3, Replaced instrumented ram air turbine hydraulic lines with original 
production lines. 
4. Installed afterburner actuator shields on new engine. 
5. Replaced G.T.C.check valve. 
6. Replaced "б" switch due to excessive amount of water being used during 
flight. 
7. Added support to secondary hydraulic pump pressure line. 
8. Replaced primary and secondary hydraulic check valves. 
9, Added опе (1) CVAC Р1-157 filter between disconnect and hydraulic system 
per TVA 30191, also added check valve between the filters. 
10, Replaced canopy actuator due to faulty operation. 
ll. Replaced ram air oil cooler seal, 8-27712, 
12. Removed inert missiles from all three aft bays. 
13. Removed following RAT instrumentation from airplane: 


а. Autosyn (output pressure from ВАТ) 
b. Aytosyn (output pressure of flow control valve) 
с. СЕС Transducers (output pressure from ЗАТ) 
d. Statham transducer (reservoir to RAT pressure) 
e. Statham transducer (flow control valve to reservoir) 
l4, Removed three thermocouples and their matching indicator and harnesses 
from ВАТ system. 


Pre-Flight No, 15 


i. Replaced rudder actuator cylinder. 

2. Replaced engine fuel dump valve. 

3. Installed new aileron trim actuator. 

h. Reworked nose weight bar to relieve interference with nose wheel tire in 
retracted position. 

5.  L/H elevon control valve stops adjusted to improve friction level for 
return of stick to neutral position. 

6. Canopy L/H teleflex cable replaced. 

7. | 255.5 pounds ballast installed on aft electronic bay door per TVA 30145 on 
Drawing 8-70608, 

8. Cabin pressure dump valve teleflex repaired. 

9,  Anti-icing duct сар installed per TVA 18601-7. 

10, Dummy missile inatalled in В/Н forward bay, 

11. Replaced r phi c и я ту УЧА бобы ДА. 


(41:17 


FORM 1912 


ANALYSIS ММТ ЧП ао РАСЕ 8 | 
PREPARED BY CONVAIR SAN DIEGO REPORT NO. ZC-8-504-1 
CHECKED BY | ہت‎ 01 ИЕ MODEL YF-102 | 
REVISED ВУ эмэн А ан а 


DATE 20 October 1951 
| 


ч О И Past‏ 25.22.4 ا 


| 6ہ اسب یہی 


Pre-Flight No. 16 


1, ШІ receiver overhauled to improve sensitivity. 

2, 1⁄2 inch rubber cushion installed оп bulkhead, station 403.8 to prevent 
damage from missile ignitor plug. 

3. Replaced box assembly on canopy latch control 49-3, 

k. Replaced ARC-34 receiver. 


REFERENCES 
No, Title 
1 Сопуаїг Report №. 20-8-501-1, Flight Operations Шы dated 
23 August 1954. 
2 ` Convair Report No. ZC-8-116, Investigation of е Hose НИЕ Сваг 


2 Failure Incidert оп YF-102 No. 53-1781, dated 21 September 1954. 


— ти 


— — _ š 5 
3 Convair Report No, ZC-8-904«2, Flight Cperations Report, dated 
28 September 1954. 
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SECRET 


SECURITY INFORMATION 


Ihe Conveir YF-102 is а prototype of а single place, single 
engine, all weather interceptor aircraft, featuring a thin 
sixty degree delta planform wing and д half delta vertical fin; 
without horizontal tail surfaces. The production airplane is 
designed to operate as an all weather interceptor at altitudes 
up to 60,000 feet with an armament configuration consisting of 
various combinations of 2.75 in. rockets, and а maximum of six 
GAR-l Falcon missiles. Тһе engine (interim) used for the first 
Series of aircraft is а Pratt and Whitney J57-P-11. Additional 
tests are programmed for а Wright J67-W-1 engine (design) in- 
stallation at а later date. 


А few of the physical features of the airplane are as follows: 


1. A six missile bay area with center bay doors incorporating 
integral tandem rocket launchers. 


2. Three hydraulically operated speed (dive) brakes installed 
between wing and vertical fin (one on each side), and on 
fuselage bottom centerline, 


Drogue or braking parachute installed in tail cone at base 
of vertical fin. 
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SECRET 


SECURITY INFORMATION 


INTRODUCTION 


This report is intended to summarize the flight testing of 
the YF-102 airplane, USAF S/N 52-7994 during the period 
from 22 October 1953 to 31 October 1953. The testing vas 
conducted from the Air Force Flight Test Center, Edwards, 
California, and consisted of low and high speed taxi tests 
and six flights. The total flight time for the period was 
one hour and forty-seven minutes (01:47). 


These flights were mainly devoted to aircraft systems shakedown 
and preliminary in-flight flutter investigation. Aircraft 
systems presenting some difficulty were: the landing gear ге- 
traction system, the fuel transfer system, and the artificial 
feel system for the irreversible flight controls. The flutter 
program has been carried through a Масһ number of 0.826 with 
no adverse conditions being noted. 


The instrumentation installed, for recording of the test data, 
consisted of three separate recording systems: 


1. An automatic photo-recorder located in the nose section of 
the fuselage, and accommodating up to forty (40) standard 
size instruments, ~ 


Four (4) recording oselllographs of elghteen (18) channels 
eaeh, installed in the nose seetion just aft of the photo 
recorder. ° ۾ چچ‎ 


3. An ЕМ/ЕМ telemetering system employing two (2) standard RDB 
bands, located in the missile bay area. 


Time correlation was provided for all three (3) systems. Detailed 
descriptions of all instrumentation and installations may be 
found in reference 1. 
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SUMMARY OP RESULTS 


FLIGHT AND GROJND HANDLING CHARACTERISTICS 


1. The longitudinal stability &nd control is inherently good, with no adverse 
characteristics except excessive longitudinal control friction which made 
precise control of the airplane difficult, 


Тһе directional-lateral stability and control is good, with no objectionable 
characteristics except very light radder and aileron control forces and high 
lateral control sensitivity -- both a function of the mechanical character- 
istics of the control systen. 


There are no objectionable trim changes with landing gear retraction or 

extension. Unsymmetrical extension of the speed brakes results in а 

directional disturbance to the airplane, and also results in a definite but 
| not particularly objectionable nose-up pitching tendency. 


The take-off and landing characteristics are very good, again with the 
| exception of the control problem associated with the excessive friction in 
the longitudinal control system, 


The ground handling characteristics are generelly good with the one qualificat- 


lon that the wheel brake effectiveness is very poor and should be improved. 
FLIGHT 1) | SRATTOR 


1. Experimentally determined damping coefficients were obtained from in-flight 
flutter tests at М =,675 and M= „826. These damping coefficients were 
greater than those predicted ° theoretically, indicating at the speeds tested 
that, from the flutter viewpoint, shes. oa is more stable than pre= 
08 رو وت‎ 


PERFORMANCE 


Drag points reduced from meager afterburner climb and military level flight data, 
covering a sbeed range up to approximately М = „95, fall somewhat below the drag 
curve indicated by PARD model tests. Іп judging the æcuracy of thege drag points, 
it must be kept in mind that there is: only an estimated airspeed calibration, 

that calculated flight thrust data are subject to question and that the number 

of drag points available may бе insufficient to establish a trend, 


Take off distance measured on one flight was slightly more than predicted. 
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SECRET 


SECURITY INFORMATION 


Powerplent handling characteristics were generally satisfactory. А low military 
and maximum afterburning power engine speed and turbine discharge temperature 
condition were present throughout the flight test program, and could not be 
adjusted to specified temperature and speed. 


UT RA ENT RATION 


Equipment operation in general has been very satisfactory for an airplane in 
this stage of development, 

At COMMENTS 
The #1 YF-102 made two taxi runs and six flights. During these operations the 
airplane proved to bs exceptional during take-off, approach and landing. ‘he 
aircraft possessed positive stability at all speeds flown. No unusual flying 
characteristies were noted, and pilot transition from conventional aircraft to 
this type of airplane should Бө no problem, Take-off and landing characteristics 
were normal. Pilot visibility for take-off and landing has been adequate. 
Stability and control at take-off, approach and landing speeds was excellent. Only 
minor mechanical difficulties have been encountered to date, 


CHASE PILOT COMMENTS 


The chase plane pilot's report covering all flight operations of the YF-102 is | 
included on the following page. ME 
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SECRET 


SECURITY INFORMATION 


REVIEW OF TEST PROGRAM PROGRESS 


The flight teat program of the Convair YF-102 нав initiated at the Edwards AFFIC 
facility on 22 October 1953 with the advent of taxi operation No, 1, Although both 
main landing gear tires were blown at high speed during the first taxi run, no serious 
directional control problems were indicated, Additional satisfactory high speed taxi 
operations, including a sustained lift-off of several hundred yards, were accomplished 
on 23 October 1953, The first flight was made on 24 October 1953, and was of 16 min- 
utes duration, The landing gear could not be fully retracted during this flight 
despite repeated cycling, Flight two was made on the same day following minor landing 
gear system changes; gear retraction was still not achieved, Flight three was made 

on 28 October, and the main landing gear again failed to completely retract, During 
flight three, the left hand low fuel level warning light came on during the climb to 
operating altitude, and caused a discontinuance of additional flight. 

Flight four was flown 29 October, and considerable quantitative data were 
obtained, 

Although gear up lights showed an unlocked condition, the chase plane pilot 
reported all door fairings were flush, A full afterburning pover climb uas made to 
approximately 35,000 feet, Level flight flutter and vibration instrumentation sweeps 
were achieved at this altitude with a nominal Mach number of 0.8. 

Flight five was made on 29 October, and was terminated after repeated efforts 
to fully retract the gear had failed. Only 95% engine speed could be obtained at 
maximum and military power for this flight. 

Flight six was made 31 October, The addition of а hydraulic booster jack resulted 
in successful main gear retraction and locking on the first attempt. The left low-level 
fuel warning light came on shortly after take-off, and remained on for the duration 
of the flight, Flutter investigation was accomplished at 25,000 feet at indicated 
mach numbers of 0,65, 0.70 and 0.80. Moderate buffet was noticed during speed brake 
extension at approximately 0,55 mach number, 


DETAILED LOG ОР TESTS -- YF-102 No, 52-7994 


Operation I.G.W 1.۰ Flight Time 


No Date (1bs,) ($ пас) Flight Tima (to date) 
Taxi 1 22 October 1953 27,947 30,2 00:14 (Taxi) -- 
Тахі 2 23 October 1953 27,947 30.2 00:16 (Taxi) з 
Flight 1 24 October 1953 27,988 30.3 00:16 00:16 
Flight 2 24 Осбобег 1953 27,978 30.3 00:08 00:24 
Flight 3 28 October 1953 27,967 30.2 00:07 00:31 

, Flight 4 29 October 1953 27,967 30.2 00: 33 01:04 
Flight 5 29 October 1953 27,957 30.2 00:15 01:19 
Flight 6 31 October 1953 27,947 30.2 00:28 01:47 


Pilot for all operations was R, L, Johnson of Convair, 
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Chase Pilot Observations - YF-102 


~ 


All flishts of the ТЕ-102 have been escorted by Мадог Теарег and Captain Nash 
of the Air Force Flight Test Center. The following is an account of chase pilot 
observations of the ТЕ-102 concernine the stability, control and performance of the 
aircraft. 


A. Take Off - All take-offs were accomplished with afterburner, and the take- 
off roll appeared to be 5500 to 6000 feet. On the first ط117‎ it was noticeable 
that the pilot tended to over control та attain a steep angle of attack shortly 
aftor nose wheel lift off, but this condition Wap ad nediately corrected. This was 
not noticed after the first 111905, No lateral Заз or longitudional 
instability was evident in the YF-102 during the take off-or during the acceleration 
to climb speed. The aircraft accelerated very rapidly after gear retraction. 


В. In Flight Stability and Performance - The YF-102 appeared to be very 
stable in flicht and there war no evidence of апу serious control deficiencies. 
The dive brakes were opened differentially and the actuation caused the aircraft 
to nitch-up. Control of pitch up was rapid. The dive brakes were very effective. 
The differential actuation of dive brakes should be easily corrected by balance of 
hydraulic flows to each о” the units. 


On flight No. 6 the pilot of the ТЕ-102 did not use afterburner for the climb 
to 25,000 feet. Тһе chase pilot was able to keep up with the YF-102 in the Р-Я6Е 
during the climb. When the pilot of the YF-102 leveled off at 25,000 feet the air- 
craft pulled “88” from the F-R6E which was usinr maximum power. Тһе F-86E airspeed 
system indicated а lach Number of .795. This period of level flight was for a very 
short period and the YF-102 pilot stated that he was returning to the Base for a 
landing because of a fuel flow деї сіепсу that was giving him a wing heavy condition. 


On anoth^r occasion the YF-102 climbed from 5000 feet to 15000 feet without 
‘afterburner. The ®-Я6Е was indicating а rate of climb of 1000 feet per minute. 
At 15000 feet the YF-102 lit the afterburner and climbed to 37000 feet. When the 
ТР-102 reached this altitude the F-f 6E was at 23800 feet. Тһе best climb speed 
was used on the F-86 E. 


At all times during flight the YF-102 appeared to be stable and did not 
have any control difficulties. 


C. Landing - All landinss in the YF-102 were accomplished on the lake bed. 
The YF-102 apneared to be very stable on the approach with the gear extended. 
The landings were very smooth and the aircraft appeared to be under very good 


control. 
CHARLES E. YEAGER 


Major, USAF 
Assistant Chief, 
Flight Test Laboratory 
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FLIGHT AND GROUND HANDLING CHARACTERISTICS 


LONGITUDINAL STABILITY AWD CONTROL 


А preliminary qualitativo evaluation of staic longitudinal stability indicates 
satisfactory characteristics. Generally, push forces are required to increase 
airspeed and pull forces required to reduce airspeed. 


ELEVATOR EFFECTIVENESS 


Raising Nese Gear Off Ground: The following plot (page12 shows the 
correlation between the predicted values of speed for nose gear lifting and 
those obtained from flight test data. Іп general, there is good correlation, 
but high friction forces prevented obtaining accuracy on olevon angles. 


Elevator Effectiveness: Page 13 shows the correlation of elevator angle and 
angle of attack between predicted and flight test data for level flights 

at 25,000 and 35,000 feet. These data are for the right elevon only (photo 

panel} and may not be oxact since some aileron was used during these tests, 

Angle of attack from flight has not been corrected for upwash effects. 


Page 14 shows elevator angle and angle of attack during climb from flight 4 


for two flight segments. In general, again, good correlation exists between 
flight test and predicted data. 


From the initial taxi tests, longitudinal control of the airplane was en- 
cumbered by excessive friction in the control system. Ав а result, precise 
control was difficult. This was particularly noticeable on take-off and 
landing wherein there чаз a marked tendency to over-control. 1% was felt that 
even the take-off performance of the airplane was affected adversely by this 
condition. 


The airplane appears to have positive damping for short period dynamic longi- 
tudinal stability. No rigorous evaluation for this has yet been паде, 


DIRECTIONAL AND LATERAL STABILITY AND CONTROL 


The directional-lateral stability and control characteristics appear to be in= 
herently good. However, the rudder and aileron control forcos are extremely 
light at the present time. The rudder forces, in particular, have been light to 
the degree of boing unsatisfactory. The aileron control, besides incorporating 
light forces, have been over-sensitive from the standpoint that an objectionable 
small lateral control stick movement is involved in the normal control of the 
airplane. It is believed that decreased sensitivity, especially near the 
neutral stick position, would be highly desirable. 
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In the very preliminary evaluation accomplished to date, there appeared to be a 
dofinite positive éfféctive dihedral throughout the speed range tested. 


At low speed in the landing approach, the poor lateral-dirsctional characteristics 
ported for the XF92 airplane has not been encountered in the YF-102 airplane. 


The airplane appears to have positive damping for short period directional-lateral 
stability». No rigorous evaluation for this has been made, 


IRIM 


The trim rate about all axes is objectionably slow Рог the airspeed range in- 
vestigated to date, 


TRIM CHANGES 
There is no objectionable trim change with gear retraction or extension, 


With extension of speed trakes, a longitudinal nose-up pitching and directional 
oscillation was noticed. | This is believed due to the fact that the speed 
brakes were observed to not extend simultaneously. This points out the desira- 
bility of providing synchronized extension of the speed brakes. 


TAKE-OFF CLIMB 


The take-off and initial climb characteristics are good in that a smooth breake 
away occurs without any lateral-directional instability in evidence. Tha longi- 
tudinal control ftiction resulted in serious over-controlling of the airplane 
during take-off dor the 6.6.18, бөр%ей (С.С. at take-off is approximately 30%). 


APPROAGH AND LANDING 


The handling characteristics of the airplane during the landing approach were 
коса in the smooth air encountered thus far, up to the point of touchdown at 
which time the longitudinal control friction again became objectionable. 


NOSE GEAR STEERING 


The nose gear steering functions very well, with the qualification that it appears 
to be somehwat over-sensitive , The restricted turn radius (imposed by a 
temporary rudder travel restriction) is somewhat inconvenient. 
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The wheel brake effectiveness is poor, tut the braking action is smooth and even. 
The brake effectiveness should be improved for satisfactory taxi and landing 

run operation. In one landing, full brake application at approximately 70 МРН 
resulted in very little additional deceleration. 


DIREGRICNAL CONTROL 


The rudder becomes effective in accomplishing directional control at арргох- 
imately 100 MPH indicated airspeed., 


On blowing the main gear tires in quick succession at 195 MPH indicated on the 
ground, thore vas no serious directional control difficulty. 


Oporation of the airplane in cross vinds 15 considered very good. The take-off 


and landing characteristics in а 20 MPH cross-wind are considered equivalent to 
those of a conventional airplane. 


ТНВИЗТ FOR TAXTING 
Idling engine power was found sufficient to taxi the airplane satisfactorily. 


VISIBILITY 


It was felt that, while generally good, improved visibility would be an advantage 
in both ground and flight operation. 
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FLIGHT FLUTTER TESTS 


The purpose of the flight flutter investigation was to verify the safety of 
the airplane from the flutter viewpoint, and to correlate the results of theoreti- 
cally determined damping coefficients with experimentally determined damping co- 
efficients. 


Useable measurements were only obtained on Flight #6, and these are reported 
herein. 


The results of theoretical flutter calculations are given in Reference 2. The 
results of ground vibration tests are given in Reference 3. Results of these in- 
vestigations are utilized in the discussion of the flight flutter measurements. 


Provision was made to furnish excitation to the wing by means of two Convair 
developed hydraulic shakers located symmetrically within the wing аз shown on 
page 18, The shaker force varied parabolically from Of at O cps фо #50} at 8 срв, 
and was t50f from 8 срв to 70 cps. Provision was made to excite the wing both 
symmetrically and anti-symmetrically, Electronic controls were used to control 
the vibrator for the purpose of obtaining frequency "sweeps" or decay records. 


Accelerometer and deflection pickups, as shown on page 18, were installed to 
measure responses. The accelerometer pickups were Statham А-17-5-120, The 
deflection pickups were Galetronics SF-6 high resolution potentiometers, 


The test procedure consisted of making symmetric and anti-symmetrie frequency 
sweeps from 7 cps to 70 cps and recording the resulting responses. 


The sweeps were made at М = ,675, h = 18,250 ft., and Үр = 491 MPH, and at 
М = 0,826, h = 27,950 ft. and У, = 570 MPH. Records were obtained only for Oscillo- 
graph #1 pickups, since the galvanometer lamps on Oscillographs #3 and #4 burned 
out after takeoff. 


The damping coefficients were obtained from the response curves in the manner 
outlined belcv. 


Page 19 shows typical acceleration responses obtained for three channels, Тһе 
responses obtained in flight were unsymmetrical with either symmetric or anti- 
symmetric excitation. Utilizing these responses and the calibration factors, ampli- 
tude versus frequency plots were obtained as shown on page 20 for Channel 4 of 
Oscillograph #1 (See page 18). The damping coefficient, р, is then readily obtained 
as shown on page 20. 


Proceeding in the same manner as noted above for the speeds mentioned рге- 


viously results in the damping coefficients shown in the table on page 17. This 
table shows the damping coefficients which were obtained from channels having read- 
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FLIGHT FLUTTER TESTS CONT'D 


Discussion 


The critical (i.e., lowest) caloulated damping coefficients obtained for 
symmetric and anti-symmetric vibration modes are shown on page 21. These were 
obtained from Reference 2. 1% is noted that the damping coefficient at zero speed 
is conservatively taken as g = -0,04; this is the lowest value obtained from decay 
measurements on the actual airplane. The experimentally determined damping co- 
efficients from the table on page 17 are also plotted on page 21; lines connecting 
the points pertain to common channels and common frequencies as shown in the table 
on page 17. 


À comparison of the calculated and measured damping coefficients shown on page 
2l shows that the calculated damping coefficients are conservative, that is, the 
experimental damping coefficients are higher than the predicted damping coefficients, 
which indicates that the airplane is more stable from a flutter viewpoint than pre- | 
dicted theoretically. 


It is noted that although the caloulated and measured damping coefficients were 
obtained at different altitudes, the aforementioned comparison is considered valid 
since theoretical calculations do not show ап appreciable difference in damping at 
sea level and at 35,000 feet (See Reference 2). 


Attention is also invited to the fact that the YF-102 airplane reached a Mach 
number of 0.95] at а 33,670 feot altitude (1.е., а true speed of 644, MPH) during 
Flight #4 without encountering flutter. No damping measurements were obtained 
during this flight since the shakers malfunctioned, 
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LANE EXPERIMENTAL DAMPING COEFFICIENTS 


FLIGHT #6 


| M = 0.675 
h = 18,250 ft. i h = 27,950 ft. 
V+ = 570 MPH 


5 = Арьс сох, моль ны سی‎ ee == ہے ہے م‎ --. 


Е f 
(cps) 
-.098 | 12.32 


-.134 | 12.32 
-.123 12,32 


>. xx پر‎ mm ہے‎ s аж жеу й уш mm s 1; ap > 2—5 —— + 


6 2 -.127 17.96 


-+ 
ABL unpas мала: 45 wa. MIB a کپ ری‎ DAR a жа _ oe کے‎ 


-9 110 
-.092 


17 ым] 085 | 


—— وو نمید‎ ett доа а Р + суза, ے‎ 


6 To 078 


У СЕ) مو مس تم سح‎ с 


-.085 


50.65 


— _ ~: 2 шет» + Щу ہم بویا‎ 


1. Data for M = 0.675 was from Oscillograph Record #01035, and Time 
Synchronizer #288 through 304. 

2. Data for M= 0,826 was from Oscillograph Record #01039 and Time 
Synchronizer #584 through 602, 

3. Damping coefficients are taken as negative to conform to flutter 
nomenclature. 


Notes: 
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YF-102 AIRPLANE TYPICAL ACCELERATION RESPONSES OBTAINED FROM FLIGHT ЕТД 
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(DHT FLUTTER TESTS - 


й" 


d [ 
| l V | J < Channel 9 


Notas: 

1, Acceleration responses shown were traced from 
original oscillograph records. Resonant fre- 
quency for channel 9 is 12.32 eps. Resonant 

{ frequency for channel 16 is 17.96 срв. Reso- 
| папі frequency Рог channel 17 ів 50.65 срз. 


2, Channel numbers are identified bn Раде 18, ) 


| 3, Responses shovm were obtained on Flight #6 

| (Oscillograph Record #01039, Time Synchronizer 
#584 through #602), М = „826, h = 27,950 fte, 
V+ = 570 ° 
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ҮЁ-102 AIRPLANE AMPLITUDE-FREQUENCY PLOT 
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1, This plot was prepared for condition given in 
Note 3 ой Páge;-29, , | 5 7. 
| 2e 776 = 5, where 5 = logarthmetic decrement 
= 3, The negative sign for the damping coefficient is 
taken to coriform to-stendard flutter | 
nomenclature . 
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SHCURITY INFORMATION 


Dive Вгаке Operation 


There was no data obtained on the actual speed brake motion, The observed 
uneven action of the three speed brake panels is, however, verified by the low 
frequency disturbance present in the accelerometer data during the speed brake 
operation on Flight 76, This disturbance, approximately 0.202 normal accelera- 
tion (at the c.g. of the airplane) at 0.77 cps, is well damped, becoming undis- 
cernable after two cycles. This observed frequency agrees well with the pre- 
dicted airplane longitudinal frequency in the speed brake range being considered, 
It is apparent that position synchronization of the brakes should relieve this 
disturbance. 


The buffet reported by the pilot is evident in the accelerometer data (See 
table on page 23), with predominant response at the fin tip. It is believed that 
increased speed brake-fuselage clearance would alleviate these effects. 
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CCELERATIONS DUE TO SPEED GRAKE OPERA | 


1. 


Data shown іп this tabls меге taken on 
Flight #6 (Oscillograph #1 Record #01042, 
Time Synchronizer #749 through #761) 

Ус. = 240 МРН at 10,000 foot altitude, 

For channel locations вее page ° 

f = Predominant frequency. 


п = Single amplitude acceleration in g's due 
to speed brake operation 
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PERFORMANCE 


G EVALUATION FROM FLIGHT TESTS 


Inasmuch as the initial flights were conducted primarily for obtaining overall 
handling and flutter characteristics, little emphasis vas placed on obtaining 
information which would assist in drag evaluation. However, some meager data 
were obtained during flights 4 and 6 which give an indication of the drag сһагас- 
teristics at high subsonic speeds. These test points are summarized on the 
following page (page 26). 


Since no calibrations were obtained for the airspeed indicating system including 
position error for the nose boom static pressures, estimates were made for this 
correction and are shown on page 34, Utilizing the full afterburner climb test 
data of flight 4 and the military power level flight data of flight 6, together 
with estimated calibrations, the data were reduced as shown on the following 
several pages (pages 27 through 31). Time histories of speed and altitude during 
the aforementioned portions of flights 4 and 6 are given on pages 32 and 33, 
respectively. 


PERFORMANCE 


Take-off characteristics as observed from the AFFTC phote-grid for flight по, 3 
are shown on page 35. 


The t&ke-off distances as observed for the test conditions actually existing are 
as follows: 


Total take-off distance 
over 50 ft. obstacle  - 7900 ft. 


* 


Correcting these distances to standard conditions at sea level using the method 
shown in АҒ” Technical Report No. AFFTC 53-11 (Appendix II on page 10) these values 
for take-off distance correct to: 


Ground Run a 3500 ft. 
Total take-off distance 
over 50 ft. obstacle з 4170 ft. 


Estimated take-off characteristics for the test gross weight at standard sea level 
conditions for this airplane are аз follows: 


Ground Hun z 22]0 ft, 


Total take-off distance 
over 50 ft. ођађасје = 3105 ft. 
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TAKE-OFF PERFORMANCE (Continued) 


It was felt by the pilot that distance required to take-off could be reduced сопе 
siderably if he had longitudinal control without friction, Although thrust має 
never measured exactly, engine performance parameters which were measured indicate 
that this particular engine for the first six flights was operating with a 
deficiency of thrust of the order of 10 to 15 percent. This deficiency alone can 
account for increased take-off distances of the order of 20 to 25 percent. 


Further, it should be borne in mind that no attempt was made in any of the initial 
УР-102 takeoffs to optimize take-off performance. It is expected that these 
distances can be considerably improved by optimizing the take-off technique for 
this airplane. 
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POWER PLANT CHARACTERISTICS 


The powerplant of the YF-102 Serial 52-7994 consists of serial 420111 
Pratt and Whitney YJ57-P-1l engine with afterburner equipped with а 
Bendix type AJ-A2 hydromechanical fuel control. This engine is rated at 
sea-level static output, МАСА standard conditions as: (Pratt and Whitney 
Aircraft Specification No, 1637) 

i Jet Thrust 


Maximum Rating (with afterburning) 14,800 1з. 
Military Rating (without afterburning) 9,220 lbs. 


and is described as "continuous flow jet propulsion engine with multi-stage 
(twin-spool) compressor driven by a multi-stage reaction turbine equipped 
with an afterburner and a two position jet nozzle. Serial 420111 engine was 


rated at maximum high compressor rotor speed of 9660 RPA (Ко) at sea-level 


NAGA standard day conditions. 


OPERATION AND PERFORAANCE 


At no time during the flight test program of the subject airplane did the 
engine reach its rated speed or turbine discharge total temperature in 
military and/or maximum afterburning power settings. Prior to flights 4 & 5, 
small adjustments in top RPM were made by Pratt and Whitney representatives 


with no appreciable results. Engine run No. 5, held on 30 October 1953, 
consisted of а 45 minute attempt to adjust the AJ-A2 fuel control for maximum 
engine speed and turbine discharge temperature. № gain in either of these 
two parameters was realized. The following tabulation presents either the 
static or take-off engine condition for military and/or maximum afterburning 


powers, 
MAXIMUM POWER ENGINE DATA 
High Türbine Turbine Approx. EAFB Sta. 
Comp. Disch,Tot. Disch.Tot.  Comp.Inlet Indicated Outside 
Speed Temp. Pressure Tot. Temps. Airspeed Air Temp. 


Operation Мр 147 Рау T12 Vio OAT 
о 


FORM 1812-А4 


ЕРМ Ç in,Hg, © MPH > 


9270 550 == Static 
9450 500 53.0 Static 
94.50 54.2 Static 
No Data 

9280 60.30 150 
9145 55.20 10 150 
9350 54.65 10 150 
9250 61.94 -5 150 
9410 д 58.85 35 150 
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It is noted that rated engine speed and turbine discharge temperature of 9660 


RPM and 58090 respectively were never reached at any ground condition, 


Altitude 


data further verifies the fact that the engine never realized its rated exhaust 
temperatures and engine speed at military and/or maximum afterburning power 


settings. 
are noted below. 


A number of items of interest covering the operation of the engine 
During flight #4, at approximately 35,000 feet altitude, an 


afterburning light up was attempted from military power; folloving an afterburning 


climb to approximately 37,000 feet altitude. 


The pilot reported that two 


pronounced shocks were felt in the whole airplane resulting from what appeared 


as a rough light-up. 
to the field. 
‘component. parts. 


The pilot immediately reduced power to idle and returned 
Post-flight inspection revealed no damage to the engine or 


Flight 6 climbout was conducted in afterburning followed by military power with 
maximum engine RPM of approximately 9100 (No) with fuel fed from both wing 


tanks, 


because of left wing fuel low level warning, and felt a power surge. 


At approximately 7000 feet, the pilot switched to right wing tank only 


A photo 


panel investigation revealed an increase in No speed to approximately 9400 RPM 


close to the time of the disturbance. 


On engine runs one and two, pilot 


retarded power lever іп sfterburning and noted a "rough" burning indication at 
approximately 77% No, prior to shifting to а non-afterburning power setting. 


On flights 1, 2 and 6, а marked decrease was noted in military and subsequent 
maximum afterburner take-off engine speeds during the take-off run. 


TAKE-OFF ENGINE SPEED COMPARISON 


Approx. ind. 
Airspeed 


У 

(uPA) 
Flight No. 1 0 
Plight No, 2 0 
Flight №. 6 0 


High Comp. 
Rotor Speed IAS. . 
N V. N 

(м) (Ê) (айм) 
9350 185 9150 
9410 160 9150 
9200 185 9080 


Approx. lL High Comp. 
i Rotor Speed 


During this time, compressor discharge total pressure varied 125. 
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It is to be noted that actual net thrust was less than specification net thrust 
(соггвеђед for duct losses) іп all cases except flight 4 take-off performance. 
The discussion of low temperature and speed described above is considered аз 
applicable. 


METHOD OF ESTIMATING NET THRUST FROM FLIGHT TEST DATA FOR THE YF-102 AIRPLANE 
WITH TER 457-Р-11 ENGINE 


It was planned to determine in-flight thrust by a method described by 

reference 1. Тһе accuracy of this method is dependent on having а good са11- 
bration of the over-all thrust coefficient (Cg) of the nozzle including burner 
losses, as well as a good airflow calibration, Ав discussed in reference 1, it 
was intended to make calibration runs on a thrust stand with airplane ducts in- 
stalled. This has not been done to date because it was desired to conserve 

engine time for flight purposes. It was also expected that Pratt Є Whitney 

would supply accurate thrust coefficient data. Pratt & Whitney has supplied 

data for the JT-3J non-afterburning engine, however the accuracy of these data 

is questionable for use with the J57-P-11 engine. Therefore a thrust coefficient 
was estimated based on Pratt and.Whitney static test data of the Р-11 for use in 
the non-afterburning regime as shown by Figure 1. The P & W curve labeled [717 

is shown for comparison. Тһе afterburning thrust coefficient also shown in 

Figure 1 was supplied by P & W for the Р-11 engine and was used to estimate after- 
burning thrust. Ап airflow curve for the JT3J non-afterburning engine was used 
for the Р-11 engine, Its accuracy 15 not known. 


Procedure for Estimating Thrust: 


From Pratt & Whitney Installation Handbook the following equation was given 
for determining gross thrust: 


Fg = Cy Pambient Acold “Not, 
| 8ھ‎ 
Net thrust is defined as: 
| Ту = Fy - FE 


Gross thrust parameter, Y , is found from the jet nozzle expansion ratio as 
follows: 
P 


20 
У = 1.26 рр 
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Nozzle area for military 


А ола shot 


cold 
Nozzle area for afterburning power 


= (2.68) (1.006) = 2.70 sq. ft. 


А old Phot = (4.27) (1.065) = 4.55 ва. ft. 
cold е 


N 
Corrected airflow is a function of effective low rotor speed „1 

492 
from Pratt & Whitney сигуе INST, 17147. 


By definition 


۶ a وا‎ 
29,92" Hg 


Ti2 and Ріо аге stagnation conditions at the compressor inlet. 
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EQUIPMENT OPERATION 


Equipment operation in general has been very satisfactory for ап airplane 
in this stage of development. Low pressure and low fuel quantity warnings and 
failure of the main landing gear to retract were the principle difficulties 
encountered. 


FUEL SYSTEM 


NOTE: Іп addition to the normal fuel gages, the fuel system incorporats- 

warning lights, which indicate low tank pressure (air), low fuel booster pump 
pressure (pump outlet) and low fuel level in the #3 or tank to engine wing 
compartment. Separate lights are provided for the left wing and right wing 
Since each wing is actually a distinct, separate fuel system; either of which 
has been proved, by full scale laboratory tests, capable of supplying fuel for 
full afterburner power operation. Normally both wings supply fuel to the engine, 
but a shut-off is provided in each to permit pilot selection if desired. 

In the initial flights, the left wing low level warning light, left wing 
tank low pressure warning light and left wing booster pump low pressure warning 
light came on during or shortly after take off. The low level warning light 
indicates that 88 gallons of useable fuel remains in the tank, The difficulty 
was believed to be a fuel transfer problem at high flow rates, and an operating 
procedure was devised in which the pilot would select the right wing tank only 
when left wing tank low level warning light came on. This procedure was used 
on flights 4, 5 and 6. On flight 4, the left wing tank low level warning light 
went out about five and one-half minutes after the pilot switched to the right 
tank only. On flight No. 6, however, the left wing tank low level warning light 
remained on even though the right wing tank only was selected by the pilot. Post 
flight inspection of the left wing tank low level warning switch revealed a 
possible mal-functioning switch and а new switch was installed. 

The main landing gear either failed to lock up or failed to indicate locked 
up on flights 1 through 5. Prior to flight 6, a boost cylinder was installed to 
increase the hydraulic pressure to the main landing gear retraction cylinders and 
satisfactory landing gear retraction was obtained. 
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Convair Report 20-8-051, "Test Instrumentation" 


Convair Report 20-8-010, "ҮР-102 and Е-102А Flutter 
Analysis" 


Convair Report 20-8-011, "Results of Ground Vibration 
Tests on the YF-102 Airplane" 


Convair Report 24-8-004, "Predicted Performance 
Characteristics of the YF-102 Airplane" 


Convair YF-102 Flight Status Reports for Flights 1 
through 6. 


Convair Report 7А-8-003, "Predicted Flight Characteristics 
of the ҮЕ-102 Airplane" 


Мешо Dunholter to Shannon 10/9/53, "Thrust Cooling Drag & Base 
Drag Evaluation of the F-102 Airplanes Serial #52-7994 and 
#52-7995," 


СУАС Report RT-143, Model 8 Powerplant Test Thrust Cooling and 


Performance Tests, Pratt & Whitney Aircraft YJ57-P-11 Turbojet, 
dated 9/18/53. 
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431115571241 


03111$$ 11248 


CONVAIR 


А Division of General Dynamics Corporation 


(San Diego) 


Sate; 18 February 1957 
То: +. be Maloy 


Й 


Front Engineering Flight Test Reporting and Analysis Group 


COPY 


EFI-A98-946 


к 
ШУ $$ 13747 


био кен Reporting and Analysis Group Weekly Progress Report for Week Ending 


46 February 1957 


CURRENT DATA IN WORK 


1, External wing tank jettison tests (8/8 55-1791) 


2. External wing tank vent and fuel transfer tests 


3, Cambuetisn starter tests (B/N 54-1580) 


4, Hydra-Eleetris fuel flew joiner бе (S/N 54-1380) 
1380 


5. Afverburner relight testa (S/N یق‎ 
6. Edison fire detector syetem (S/N 54-1580) 


7. Neergensy fuel eontrel system operation (8/0 54-1580 
8. Speed brake effectiveness evaluation (S/N 54-1590) 


9. Take-off and landing performamee (8/И 54-1590) 


10. Engine response during missile firing (8/1 54-1354) 


11, Radar tracking during spins (S/N 54-1401) 
12. Evaluation of engine parameters (5/1 56-451) 
25, Таме-егг and landing performanoe (S/N 58-461) 


14, YJ*5-P-] Engine flight thrust determination (5/ 56-451) 
16. Engine thrust run and engine po (S/N 56-45%) 


16, Spin entry testa (8/8 54-1401 
17. $e/g and Ғ,/р testa (8/N 564-1590) 


18, Buffet investigation with aft duct fairing (S/N 54-1551) 
19. Instrumen$ panel vibration survey (В/Н 54-1351 and 54-1588) 
80. Telemetered data - data station filter utilisation study (S/N 


UN ey 


4 D» 


(S/N 5471791) 


54-1399) 


4 
y) 
i м 
Рука КЗ» 
що P» bp, 5) 5/ مم‎ 
4 
x бу, у м, СО 
24 ы ту? -1 
“ч, ШАА; 
~ 2 Tas. 


21, Airoraft vibration during taxi and take-off (C.Q. accelerometer) (S/N 56-451) 


#2. Stratos unit vibration (8/1 54-1388) 


25. Armament deor flutter investigation with debris deflectors (S/N 53-1793) 


34. In-flight flutter segts (8/7 56-451) 
15. Spin maneuver flight data (5/N 54-1401) 


#6. Wing esmera film analysis of wing twist (8/М 55-1794) 
37. Preliminary digital test problems for shear moment and torque (S/N 55-1794 & 56-455) 
$8. Instrumentation evaluation on S/N 581704, Flight 55, and S/N 54-1598 Plighte 9, 10, 


13, 15, and 15. 
89, Drag chute deployment tests (8/М 54-1390) 


- --------------- - 


Ғе 


$0, Hamilton Standard Refrigeration Package Tests (В/М 94-1590). 
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CURRENT DATA IN WORK 
(Continued) 


Hydraulis system pressures and temperatures (S/N 56-451) ` | 
Stratos Refrigeration Unit heat and vent tests (S/N 54-1388) 

Engine inlet duet anti-icing tests (S/N 64-1354) 

4.78 Inoh rooket jump angle (S/N 55-1795) 

Leunch Error at missile motor burnout (S/N 54-1354) 

МВ-1 rocket trajeotory (S/N 63-1797) 

Eject -10 qualifying tests with over-center latch (S/N 53-1806) 


DISCUSSION OF DATA 


Engine Trim Check With Inlet Soreens Installed (S/N 54-1380) - Engine runs were 
Бай» би the Г-1024 airplane S/N 64-1360 to determine the effect upon engine trim 
of adding screens at the air inlet duot, Data were obtained throughout an 
ambient air temperature range of کہ‎ ,590 to 890, The exhaust nozzle pressure ratio 
was reduced approximately 10% to 20% due to the addition of the inlet screens. 


Previously obtained data cannot be used with these data since the engine was 
retrimmed prior to this test. 


Fli Flutter Tests (S/N 56-451) - Test point numbers 5, 6, 7, 11, 12, 13, and 14 
о Тоа! Memorandum DF~8B~114, Revision II were flown on Flights 4, 5, and 6. 
Satisfactory damping characteristics were obserwed for these flight conditions. 


Preliminary Digital fest Problema (S/N 53-1794 and S/N 56-455) = Actual flight | 
pressure data on 53-1754, Plight 49 (simulating S/N 56-455) has been converted 
бо wing shear, moment, torque, and hinge-moment. Data has been checked to within 


` 0.2% of hand calculated values on the IBM 650 Digital Computer. 


Heating and Ventállation Tests (S/N 54-1388) = During 1ء‎ high speed dives 
emetering has been very noisy, obscuring the data. 


Stratos unit speed has reached approximately 80,000 rpm. 
The cabin and forward electronic compartment &irflows are still questionable, 


Hamilton Standard Refrigeration Unit Test (S/N 54-1390) - Preliminary analysis of 
turbine speed indicates that the unit operates at approximately 80,000 rpm for 
most flight conditions. 


МЫ ' 
Hydr&ulie System Temperatures and Pressures (S/N 56-451) = Наба presently indicates, 
аз the normal pressure traneients that occur in the primary hydraulic system are 
well within linits. Тһе secondary system has an oper&ting pressureof 3500 pai 
which is about 400 psi higher than normal. The transienta that occur during 
operation often exceed the limit of 4050 psi. А need for reducing the secondary 
hydraulic pressure to 5000 psi is indicated. | 
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DISCUSSION OF DATA 
(Continued) 


9, ut $ -10 Qu qualifying Tests Tests ~ Апајувја of thirty-one consecutive ejeotions with 
redesigned latch mechanism at San Diego shows all pressures to bs within 

aeoeptable limita and нера system operation to be normal and repeatable, 
The average mean peak cylinder pressure was 4272 рві and all but five ejections · 
were within the 4250 + 200 psi band required for l~ (68%) of the qualifying 
ejections. Ail pressures fell within the 3800 - 4700 psi absolute limit. The 
ferward hook released first in all cases by 0.5 = 2.0 milliseconds. The time 
interval from latch first movement to rocket first movement varied only from 
32.0 = 17,0 milliseconds, Instrumentation for these 31 operations, conducted 
in $ days, was 100% effective, 
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Reports 
Airplane 
ЈЕ Title Report Number 

54-1580 Afcerburner Relight Testa *20-8«512- 101 
54-1580 iner gency Landing Gear Operation and Evaluation 

of Main Landing Gear Fairing Link Loads EFT-A-8-362 
54-1590 Е-102А S/N 54-1390, Landing Gear Load Tests ЕРТ-А-8-361 
54-1590 Drag Chute Deployment Times for Airplanes With 

| Large Speed Brakes *áC-89512-101 

54-1601 Film = Deployment of the 24! Ring-and-Slot Spin 

Recovery Parachute 
54 1401 Spin Test ж2С-8-512-101 
66-451 . Results of Flight Flutter Testa ж20-8-512-101 


Qualifioution of Eject -10 Ejection System With ah 
the Redesigned Latch Mechanism : EFT-A-8-3268 

*Flight Operations Report F-102 and F-106 Development Programe for Week Ending 

10 February 1957, dated 15 February 1957 


Preliminary Graphs 


ЕР-8-1795-124, САК-1 Missile Relative Separation Dietance 

ЕР-8-1794-125, Summary of САК-1 Missile Launches 

EF-8-1795-94 , Missile Trajectory = Zero Wind Conditions, Flight 47 | 

ЕРейе1793-95 , Missile Trajectory = Zero Wind Conditions, Flight 46 | 

БЕ"8е1794-602,- 608, 650 - 658, 664 ~ 667, 668, 669, 670 - 679, 683 - 685, Time Histories 
Flights 36, 38, 39, 49, and 50 

EF-ü-1794-661, 883 ~ 685, Maneuver Point Data Sheets, Flights 49 and 52 

EF-8-1794-662, 663, Accelerometer Check, Flight 52 
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(Continued ) 


Түзіілілегу Graphs | 


37-8-1806-1, 
ҮР-8-1906-92, 


ЕР-8-1806-93, 
ЕР-8-1806-94, 


Қ/Ə8-1580-174, 
Е?»8-1588-701, 


Comparison of Ejection System Operating Parameters and Allowable 
Toleranse, Pit Dropa, Live and Inert Air Drops: 

Ejeet -10 Qualifying Testa at San Diego, 12 February through 14 
February 1957 

Redesigned Aft Release Latch Mechanism | 
Summary of Ejection System Operation During Qualifying Tests at 
San Diego , 1) February through 14 February 1957 

Afterburner Relight Testa 

Heat and Vent Test Preliminary Data Summary 


KP-8=1588-792,=795, Flight Histories + 


ЕР-8-1388-796, 
ЕР-8-1588-791, 
ҮР-8-1598-564, 
БУ-8-1598-78- 
ЕР-9-1401-81 , 
БУ-106:-481-44, 
XF-106=461-45;, 
EP<106=451=67, 
БУ-106-451-75, 
37-106-451-76, 
ЗУ-106-451-69, 
ЕР-106-451-79, 
ҰҒ-106-451-80, 
#7-106-452-10, 


Vmax Dive 

Aft Electronics Compartment Airflow 

69A, 90 - 92, Maneuver Point Data Sheets, Flights 15 and 12 

19, 83 ~ 89, 93, Accelerometer Time History, Fiights 10, 12, 13, & 15 
Airspeed end Altitude During Spin Test, Flight 20 

46, Take-off Performance 

47, Landing | | 
88, Altitude апа Airapeed - Comparison of Photopanel and Telemetering 
T4, Engine Data ~ Flight 4 and 2 

Flight History = Flight 5 

through 72, Flight Flutter Response Data From Aileron Pulse Excitation 
Flight Flutter Response Data From Wing Shaker Sweep Exoitation 
Flight Flutter Response Data From Wing Shaker Decay Sweep 
Estimated Calibration for Upper Rudder Rotational velooity Pick-up 


CURRENT REPORTS IN WORK | 


Subject 


 kievon Position Measurement Techniques (Мето) 


Summary of Buzz Investigation (Final Report) 


Twa-lnoh Rocket Jump Angle (Memo) 

External Wing Tank Venting and Fuel Transfer Evaluation (Memo) 
Missile Launcher Air Loads (Memo) 

December Monthly Progress Report 

January Monthly Progress Report : 

MB-1 Jump Angle (Memo) 

Procedure for Rocket launcher Rail Alignment Determination 
Weapon System Evaluation (Final Report = Joint НАС and CV) 
Snap-up Performance (Final Report) 

MBel Ejection System Development Testing (Memo) 
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CURRENT REPORTS IN WORK | 
(Continued) e. 


Bubieet 


Жатыту of Investigations Concerning the Roli-Coupling and Lateral 
Response Chareoteristies of the 7-102 Airplane 

Bidestiek Evaluation (Memo) 

Mell Coupling Teste (Memo) 

ТР-1024 Пушене Response бо Missile Firings (Memo) 


Landing Gear Loads and Emergency Extension Times (Memo) 
Мана ef Cabin Pressure Burge Testing on 7-102۸ S/N 64-1580) (Memo) 


Béison Pire snd Overhest Detestor Systens Tenporatures (ето) 
Senbustion Starter Tests (Nemo) 

Myére-Eleotrie Fuel Flew Joiner Evaluation (Memo) 

мог gonsy Fuel Comtrol System Operation (Memo) 

Bvaluation of the Engine Inlet Dust Anti-icing System 

Aft Meetronies Bay Cooling | 
Tarn Coordinater Flight Tests With the Production large Tail Airplane (Memo) 
leteraleDirestional Stability Tests on Produotion Large Teil F«102A (Memo) 
Flight Test Determination of Eleron dinge Moments (Memo) 


. Wetimated Resonant Rudder Oselllations of а Large Tail 7-102۸ Airplane 


Brepesed Method for Evaluation of the МО-10 Fire Control System in the 
Missile Firing Mode 

Aiming ef Strike Cameras Sxap=up Attack (ето) 

In-flight Evaluation of Spin Recovery Equipment (Memo) 

In-flight Deployment of Spin Recovery Parachute (Memo) 

Stalls and Spin Entry Chareoteristios (Memo) 1 

Flight Test Operations for Two Week Peridd Ending 20 January 1967 

Analysis Techniques of Filtered Telemetery Data ав Utilized for Flight 
Flutter Testing (Memo) 
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This flight test program deseribes the testing to be сопе 
ducted by Convair on the first YF-102 airplane, Serial Мо. 
Ж 52-7994. Тһе tests will бе sondusted during the period ої 

z October 1953 through March 1955 at the Air Force Flight, 

| Test Center at Рамегав Air Force Base, Fdwards, California 
and at Miramar Naval Air Station at San Diego, California. 
A total of 114 flight hours will be required to accomplish 
this program. The purpose of these tests is to demonatrate 
and evaluate the basic flying ага operating qualities of the 

|: YF-102 airplane, This program is authorized by Air Force 

| 2 Contrast AF33(600)-5942, Supplemental Agreement No. 3. 

E This program will, when approved, supersede all previous 

| proposed programs for flight testing of YF-102 airplane 


Serial No в 52-7994 e 
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SCOFE 


The F-102 airplane is а single place, lend based, high altitude, all 
3 · weather interceptor, The primary mission of the airplane is the 
interception and destruction of attacking enemy aircraft and air- 
| borne missiles which fall within the performance capabilities of ths 
aircraft, its armament and associated electronics equipment under 
all conditions of weather and visibility and to fulfill the require- 
ments for general, local, and free lance defense operations for air- 
craft of this type. Л 


4 Unique features of the F-102 airplane are the 60° delta wing planforn, 

| the Hughes МХ-1179 or МО-3 fire control system, and the irreversible, 

г fully hydraulio-powered eontrol system having only three movable 
surfaces. 


The YF-102 airplane, Serial No, 52-7994, for which this flight test 
program has been oonpiled 1s the first prototype F-102 airplane to 
be constructed. It is powered by a Pratt 6 Whitney J-57-P-]l turbo- 
jet engine with afterburner. Adequate instrumentation has been 
installed in the airplane to measure and record the necessary data 
| for evaluation of the various tests which will be planned, This 
airplane will not have а fire control system installed, 


This flight test program complies with Phase I testa in accordance 
with АРВ 80-14 of 11 September 1951, 1% has been designed to 
demonstrate and evaluate the air-worthiness of the airplane, equip- 
ment and systems, Preliminary ајгојапе performance data will also 
be obtained concurrently with the above tests. 


А list of the flight tests included in this program are presented 
on page 5 of this report. 


| A further breakdown of the test items stating the purpose, require- 

| ments procedure for each test has been made and is presented on pages 

E 6 through 39 of this report, The airplane instrumentation required 

| to messure the necessary data during each test has been tabulated 

| in functional groups according to the type of test involved and is 
presented in this manner on pages 40 through 46, А tabulation of 

|: the various tests, stating the configuration to be tested, measure- 

| ment groups required to accomplish the test, the estimated flight 

| hours, and the calendar period during which the test is ٥۵ 

| to be conducted 18 presented оп pages 47 through 51, 
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(Continued) 


Scope 
In addition, Phase II tests will be conducted on this airplane by 


the Air Force Flight Test Center as early as practical. The Phase 


II testing is not included in this program, 


SPEC TEST EQUIP 


tter and Vibration Төв 


A hydraulic powered vibrator is installed іп aaoh wing to produce 

д structural vibrationa during flutter and vibration tests, Each 
vibrator has а frequenoy range of 5 - 70 ops. The force produced 
by the vibrators ia constant and not а function of frequency. 


The vibrators have an automatic sweep over the frequency range and 
are operable either in phase or 180° out of phase, А stop control 
із capable of stopping Ше vibrators within one cycle of operation. 
The vibrator frequency, phase relationship, and stop sontrel are all 
controllable from the cookpit. The vibrators are oompletely sub- 
merged within the wing. 


Dynamio Response Tests 


An electronic scheduling device referred to as "programmer" ig 

installed in the airplane to supply an input signal to the control 

valve servo amplifier which causes a pre-determined flight control 

system operation during dynamic response tests, The various flight 

parameters are set into the "programmer" оп the ground to produce 

a scheduled series of control systems movements of prescribed rate, 

amplitude and duration during flight. The "programmer" may also 

be set by the pilot during flight to produce a given control system 
| operation, 


ee — ۳7‏ م دمم س ل ل ل — P НЕ‏ ی —— — 


The "programmer" will be used during the dynamic stability demonstra- 
tion tests to produce speaified slevon and rudder deflections, 


: CONFIDENTIAL 


SECURITY INFORMATION 


— ——À ——— 


ANALYSIS „омоснататвъо . ‘TEE SIR CHAS CUoRPORATION PAGE 4 


PREPARED ВУ B^: ol ieu С: фм REPORT NO 20-8-101 
СНЕСКЕО ВҮ MODEL 8 
REVISED ВУ DATE 


—— — Í. тэс А... ~ * ——— = ча tie Р а 


CONFIDENTIAL || 


SECURITY INFORMATION 


CONFIGURATIONS SYMB 


The following configurations and symbols are used in this report and 
are identical to those used in Air Force Requirements Я1315-8В, 


Configurations: I 


x OR Grud se Thrust for level flight at approximately speed 
1 for maximum range, speed brakes and gear up. 


D Dive 25$ NRT, speed brakes extended. 
| G Glide Idling thrust, unless otherwise specified, 
| speed brakes and gear up, | 
j L Landing Idling thrust, gear down. 
| P Power-on Clean NRT, speed brakes and gear up. 
| РА Power Approach Thrust for level flight at 1.2095], gear 
| доми, 
WO Wave-0ff Т.О. thrust, gear down. 
Vs True indioated stalling speed for Op = 0,75 at the gross weight 


corresponding to the specified condition. Subscripts (РА, L, 
ete.) refer to the airplane configurations as defined above, 


Vmax. Level flight speed with maximum available thrust (full after- 
burner operation). 


max. NRT Level flight speed with normal rated thrust. 
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| TESTS TO ВЕ ACCOMPLISHED 
1. Low Speed Taxi Tests 
2, High Speed Taxi Tests 
3, Shakedown Flight Tests 


4.a,Airspeed Calibration ~ Low Speed 


ж 
b.Airspeed Calibration - High Speed 


Angle of Attack and Angle of Yaw Pickup Calibration 
Flutter and Vibration Testa 

Preliminary Airplane Performance 

Dynamic Response Test 

Preliminary Flight Characteristics Testa 

Fuel Tank Preasurization System Testa 

Emergency Ram Air Hydraulic Power Unit Testis 
Drogue Chute Deployment Tests 

| Fuel Consumption Tests 

l4. Emergenoy Fuel System Operation Tests 

15. Speed Brake Testa 

| 16. Stability and Control Tests 

3 It is expected that the test program will be conducted in the above 


š listed order if practicable. Some of these tests will be conduated 
Ї coneurrently with others in order to expedite the program. 
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Teats Low Speed Taxi Tests CVAC Index №. 1.5 


Ригрове: То determine ground handling, engine operation engine ага 
structure cooling, and equipment operation, 


Requirements: Engine thrust for "breakout" from standstill. 
Engine thrust for low speed taxi. 
Maximum engine thrust withheld by brakes, 
Maximum engine thrust for nose wheel scrubbing, 
Minimum turn radius. di 
Nose wheel steering and main brake wheel brake operation. 
Engine handling characteristics. 
Engine and struoture pressure апа temperatures within 
design limits, 
Acceptable operation of hydraulic, pneumatios, electrical, 
and other equipment operable on ground, 
Airplane handling acceptable in orosswinds up to 30 mph, 


Taxi airplane at low speeds up to 60 mph Vi. Check items 
listed in requirements above. Procedure details at pilot's 
discretion, 


Testi High Speed Taxi Tests CVAC Index No. 1.5 


Purpose: To determine ground handling, engine and structure 
cooling, engine operation, fuel system, and equipment 
operation. 


Requirements: Control system operates smoothly and normally. 
Directional control satisfactory in crosswinds up to 
30 mph, 

With the 0,0, at the most forward position attainable 
with maximum gross weight 15 shall be possible to lift the 
позе wheel off the ground at а speed of not more than 
1:05 Ут. 

Effective lateral control when required, 

All temperatures and pressures to remain within design 
limits, 

Satisfactory and smooth engine operation. 

Fuel tank pressures not to exceed 4 1/2 pat. 

Normal operation of 211 operated equipment, 
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High Speed Taxi Tests (Contímued) СУАС Index No, 1.5 


Taxi the airplane at speeds up to take-off speed, The 
following аресів) items will be determined: 


a. Control system operation, 

b, Directional control by use of brakes, nose wheal 
steering and rudder in orosswinds not exceeding 
30 mph, Use each type of control singly and in come 
bination in its operational speed range. 

с. Minimum practical speed for nose wheel lift off. 

4, High speed lateral control and effectiveness, 

=. Brake effeotiveness in high performance decelerationa, 

f. Engine cooling during simulated pre-take-off pilot 
cockpit sheck, followed by simulated take-off rum, 


All other requirements will be measured during these 
operations by instrumentation and pilot's observation, 


Tests Shakedown Flights 07۸0 Index No. 1.12 


urpose! To determine general flight handling characteristios 
, 
engine operation and cooling, structural cooling and 

equipment operation, 


Requirements: Airplane response to flight controls displacement, 
Engine and structural cooling. 
Engine controls operation. 
Low and high pressure pneumatic systems operation, 
Hydraulic system operation, 
Flectrical system operation, 
Preliminary air speed system check. 
Cockpit cooling. 


The primary purpose of the shakedown flight will be to 
conduct the initial flutter and vibration tests as outlined 
on page/o of this report, 

The pilot will qualitatively check the requirements listed 
above and record data as required, 

The preliminary airspeed system check will consist of verbal 
airspeed checks between the pilot of the chase airplane 

and the pilot of the ҮЕ-102, 
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Test: Airspeed Calibration - Low Airspeed Range СУАС Index №. 2.1 


Purpose: To determine test nose boom airspeed position error, 


Requirements: Since the airspeed system installation on this airplane 
| is not а standard system no specifioation compliance 
is necessary. It is required that the airspeed position 
error be reasonable and that repeatable oalibration data 
can be obtained. 
| Procedure t Calibrate the alrapeed system by pacer method in the 
| following speed ranges: 


- а. Clean 150 ~ 350 mph V4 
b. Speed brakes extended 150 - 350 mph 74 
c. Landing gear extended 150 - 310 mph Wy 


| The altitudes used for these tests аге at the pilot's 
deseretion, 


Test: Мігярвед Calibration - High Speed CVAC Index No. 2.1 
Purposer To determine the test nose boom airspeed position error. 


Requirements: Since the airspeed system installation on this airplane 
is not a standard system no specification compliance 
is necessary. Тї is required that the airspeed position 
error be reasonable and that repeatable calibration data 
gan be obtained, 


The system із to be oalibrated by radar plotting during 
ап atmosphere~surveying climb (М5.35) and a subsequent 
high speed dive, 


Climb the airplane to service ceiling at approximately 
М-.80. Establish a dive at M=1.3 until low altitudes 
require a pull out. The calibration error will be 
determined by radar, photo panel and radiosonde data, 


Angle of Attack and Angle of Yaw Pickup CVAC Index No. 5,0 
Calibration 
(a) Calibration of error of fire control system angle of 


| attack and yaw piskups. (b) Determination of optimum 
| location of pickups. 
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estt Angle of Attack and Angle of Yaw Pickup CVAC Index Мо. 5.0 
Calibration (Continued 


Requirements: The attack and yaw pickups will be located in the position 


| for minimum position error consistent with other design 
| ст? Зета. 


It is desired that the calibration error be Jess than 0.25 
| degree. 


Note: Design specifications for these production instruments 
are to be furnished at a later date. 


| Procedures Special flight operations are not required for these 
calibrations. The errors will be determined by statistical 

| analysis of photo panel] data of pickup readings under 

| various conditions of flight inoluding maximum speed and 

| load factor conditions, 

| 


Testt Preliminary Airplane Performance Evaluation СТАС Index Ко, 2,2 


Ригрове; Determine performance characteristics of the airplane as 
concerns drag, high speed, rate of climb, and ceilings, 


Procedure? Engine thrust and airplanes energy data will be obtained 
from photo panel and telemeter dicta throughout all early 
flights on this airplane, This information will be obtained 
concurrently with the sonduction of primary test items such 
as wing flutter analysis and preliminary stability and 
control tests, 


The engine and instrumentation installed originally for 
flight will rot have been calibrated for thrust measure- 
| ment. All engine thrust calculations will be based on 
| engine manufacturer's data supplied for this particular 
engins, 
Testi Flutter and Vibration СУАС Index No, 1.8 
| 
| 


Purposet To demonstrate that the а1гр]апе has positive damping 
throughout the speed range, 


Requirements: Vibration induced in the wincs and tail surfaces in the 


frequency range of 0-70 eps shall be poaltively damped 
throughout the entire speed range of the airplane, 
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Test: Flutter and Vibration (Continued) CVAC Index No. 1.8 


Procedurer 1, Stabilize the airplane at Мз,08 at 20,000 ft. P.A. in 
level flight and turn on the exitation equipment, Sweep 
through the frequency range and determine the frequencies 
for resonant vibration, Vibrate at each of these fre- 
quencies and then stop the vibrators, Maintain recording 
until vibrations have damped, 


Repeat the above under assynetric conditions, le, with 
the vibrators operating 1309 out of phase, 


The gross weight at which the above tests will be con- 
ducted will be that with approximately 60% 110% of the 
total fuel capacity. 


OO — ns — 


After analysis of the data from the foregone tests and 
upon approval of the WADC representative the above tests 
will be repeated at higher speeds (in the order of 
approximately 70 mph (T.A.S.) inorements) up to the 
limiting high speed of the airplane-engine combination 

for which these tests сап be accomplished in shallow dives, 


Dynamio Response CVAC Index No. 1,7 


To determine dynamic stability and response of the airplane 
and control system in manual and automatic modes of flight 
to programmed control system input signals. 


Requirements: 1. The airplane shall exhibit satisfactory response to 
input signals, 


2. Measurements shall be obtained with sufficient accuracy 
to provide the fire control system nanufacturer with 
design data for automatic flight control, 


3. The various parameters for the pitch damper, yaw damper, 
and turn coordinator will be determined from these tests, 


The airplane will be trimmed in level flight. А specified 
signal wil! be introduced ta the control system. The res- 
ponse of the airplane and control system will be recorded 
during hands-off flight, These signals will be introduced 
singly or in a programmed series by selection of automatio 
or manual operation of the programmer. Details of the con- 
figurations of test will be specified at а later date, 
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| Test: Preliminary Plight Characteristics Tests CVAC Index №. 1.1 
| (Preliminary Stability and Control) 


Purpose: Determine general flight characteristics of the airplane. 


| Requirements: Тһе airplane shall exhibit safe and reasonable stability 
| and control characteristics. Compliance with all parte 

| of Specification R 1815-B will not be required during these 
tests since the airplane control system will not be in final 

| configuration at this stage. Compliance with Specification 

В 1815-B with authorized defiations will be demonstrated 

during the stability and control tests on pages 16 through 36. 


| ure! The flight characteristias itema listed below will be pre- 
] liminarily evaluated during the early stages of the flight 
test program, Evaluation will be principally obtained from 
qualitiative comments and implemented by recorded data, 


| 

| The following items will be evaluated during the early 
flights ooncurrent with other Opera LLONA and require no 

special test operations, 

| 

| 


1. Effectiveness of controls. 
2, Control forces, 
3. Trim control operation (rate and sensitivity). 


The followine flight characteristic items will require that 
tests be conducted to determine their values, The desired 
altitude for the tests is 20,000 ft. with the airplane in 
the clean configurati оп, 


1, Statio Longitudinal Stability 


Determine stick force and position stability at three 
trim speeds in the level flight speed range. 


Trim in level flight at 1.4 Vo. Vary speed in increments 
of 20 mph above and below trim speed to maximum practical 
by use of elevator control only. Maintain altitude within 
+2000 ft, Repeat this above at 330 mph (74) and at 
250 mph (V4). 


Dynamic Longitudinal Stability 
Determine at the three trim speeds called out in Item 1 


above, Deflect elevator іп smal] increments and record 
damping. 
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Test: Preliminary Flight Characteristics Tests CVAC Index No. 1.12 
(Continued } 


Procedure; 3. Statio Directional Stability 


| Determine in wings level yawed flight at approximately 
| 200 mph Уі and 350 W,follow procedure outlined in items 
3 ard 4 under Static Directional Stability,page 25. 


Dynamio Directional Stability 


Determine at the three trim apeeds called out in Item 1 
above, Follow procedure outlined in Items 3, 4, and 5 
under Dynamic Directional Stability page 26. 


Determine stick force per "G" during diving turns and 
pull-outs, 


| 

| 

| 

| 

| 

| Longitudinal Stick Force 
| 

| 

| Dynamic Lateral Stability 

| Determine at the three trim speeds called out in Item 1 
| above, follow procedures outlined in Items 3 and 4 under 
Dyramic Lateral Stability page 31. 
| 


These tests will be conducted in the "Direot Manual Mode" 
of flight. 


During the early testing the following limits are imposeds 
Maximum side load 2 0.95 
Maximum aileron deflection = t6? 
Maximum steady bank angla = 60° 
(above М-С.7) 


Test: Fuel Tank Pressurization System Testa CVAC Index No. 4.16 


to ambient alr pressure, 
The bleed air entering the tank shall not exceed 20090, 


Procedure: Reoord fuel tank nressure and fuel temperature (іп tank) 


Requirements: Fuel tank pressure must be held to 4,251095 psig relative 
during flight, 


| | 
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Test: Fuel Tank Pressurization System Testa СУАС Index №. 4.16 
(Continued) 


Procedure: Periodic readings should be obtained throughout the flight 
to determine pressure regulation with varying fuel quantity. 


The desired data will be obtained concurrertly with other 
tests. Fuel tank pressures and bleed air temps will be 
automatically recorded throughout flights until aiequate 
data are obtained. 


#* 


Equipment Operation - Emergency Ram Air CVAG Index No. 4.1 
Hydraulia Power Unit 


Purpose: Determine ef^ectiveness of the emergency ram air hydraulic 
power unit, 


Requirements: The emergercy hydraulic pump must supply 1000 psi at 6.3 
gals./nin. at 125 knots indicated airspeed to the primary 
hydraulio system, 


1, Extend the emergency hydraulic pump at approximately 
135 mph during a hich speed taxi run. 


2, Extend the emergency hydraulic pump in level flight at 
maximum level flight speed at 35,000 ft. Р.А. 


3. Make a normal descent and land directly after extending 
pump, 


Pump flow and pressure data can be obtained by measurement of 
pump outlet pressure. 


Test: Equipment Operation - Drogue Chute СУАС Index No. 4.2 


Purpose: Determine drogue ohute effectiveness and operational 
technique, 


Requirements: 1, The drogue chute shall deploy smoothly and immediately 
without fouling. 


2. The drogue chute shall release immediately upon actuation 
of the release, 


3. The drogue chute shall be useable in cross winds up to 
30 mph, 
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Equipment Operation - Drogue Ghute(Continued) CVAG Index №. 4.2 


l. Deploy the drogue ohute while taxiing in level attitude 
and take-off speed. Record data on the photo panel and 
with а theodolite, 


Deploy the drogue chute with the nose wheel off the 
ground with angles of attack of 10°, 15°, and/or maximum 
practical, Conduct tests at 0,9 Vs, up to approximately 
160 mph. 4 


3, Repeat (1) and (2) with а oross wind component not greater 
than 30 mph, 


4. Jettison the drogue chute at approximately 30, 90, 120 and 
160 mph Vie 


The testa shown above will be the final tests. Deployment 
speeds, release speeds and cross winds for initial pilot 
familiarization will be at the pilot's disoretion. 


Deployment and jettisoning of the drogue chute will be done 
with 181156 thrust, 


Power Plant Operation - Fuel Consumption CVAC Index No, 2.9 
To determine fuel consumption in flight. 


Requirements: The fuel conmmption of the engine shall conform to the 
engine manufacturer's specifications. 


Proceduret The fuel consumption of the engine will be determined fron 
automatically recorded data without special procedures. 
This data will be obtained concurrently with other tests and 
will oover the range of operation of the airplane. 


Tests Equipment Operation (Emergenoy Fuel System) СТАС Index No. 3.3 


Purpose: To determine that the emergency fuel system operates satis- 
factorily. 


Requirements: Тһе emergency fuel system shall provide smooth transition 


from normal to emergency system operation without exessive 
surging or tailpipe temperatures. 
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Test: Equipment Operation (Emergency Fuel System) GVAC Index No. 3.3 
(Continued) 


Reguirements: Тһе emergency system shall provide smooth power regulation 
at all speeds and altitudes. 


Procedures Change fron normal to emergency fuel system aocording to the 
engine manufaoturer's recommended operating prooedures and 
vary power between idle and afterburner regimes. Accomplish 
at both 5000 and 35,900 fest approximate pressure altitudes, 


est Equipment Operation - Speed Brakes СУАС Index Но. 4.14 
Purposer To determine speed brake operation characteristics, 


Requirements: 1. Тһе speed brakes shall have acceptable smoothness and 

sensitivity. 

2, The speed brakes shall not cause more than „56 deceleration 
at high speeds. 

3. Speed brake operation during gear extension shall not 
cause unfavorable trim characteristics, 

4. Satisfactory static and dynamic direational and longi- 
tudinal stability must be maintained with speed brakes 
extended, 


The pilot will modulate the speed brakes between full 
closed and open to determine smoothness and sensitivity 
of operation, 


The pilot will obtain maximum practical speed in a dive. 
The speed brake switch will be held to open аз the air- 
Plane speed decreases until full speed brake position is 
obtained. 


The speed brakes will be fully extended and airspeed 
stabilized at maximum pear extension speed. Tha landing 
gear will then be extended and the speed brakes will 
automatically close, 


With speed brakes nartially extended at 300 mph Vi, the 
pilot will execute pull-ups, pushovers, and will yaw the 
airplane in wings level flight up to 5? of yav. 
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Test: Static Longitudinal Stability CVAC Index No. 1,1А 


Applicable 
Spe “4 R1815B Par Да 1 


Ригрове: То demonstrate that the airplane has positive static 
stick-fixed longitudinal stability for the specified 
conditions with exception of the noted deviation. 


Reguirements: Demonstrate that the airplane has positive static stick- 
position and foros stick, longitudinal stability at all 
normal service loadings when flying with constant power 
settings under conditions given in Table I, page 17. 
Except ín configuration D, the existence of such stability 
shall be proved by determination of the stick-fixed 
neutral points, The neutral point determined for the 
condition of most aft С.С. location must be at least 5% 
of the МАС aft of the most aft C.G. location. Іп con- 
figuration D, the stability shall be indicated by stable 
variations of elevator control force and angle with 
indicated airspeed. 


Deviation: At Mach numbers &bove 0.85 with the airplane trimmed 
at М=0.85, the variation of elevator force and deflec- 
tion with Mach number may be negative if the force changes 
involved are not greater than 20 lbs. and occur over а 
reasonably wide Mach number range. 


Procedure: 1, Conduct at altitudes specified in Table I, page 17. 
2, Trim airplane at specified speed in configuration 
to be tested. 
3. Stabilize speed in specified increments through 
speed range by use of elevator control only. 
4. Determine d , and F, vs. airspeed or Mach number. 


Since C.G. position varies during flight, the data should 
be taken for those loadings which determine the most for- 
ward and most aft С.С. position possible during flight, 
i.e., to obtain С.Д. variation necessary to determine the 
longitudinal neutral point, 


CONFIDENTIAL 


SECURITY INFORMATION 


FORM 1812 


РАСЕ 17 
REPORT NO. 76-8-101 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


SAN DIEGO OIVISION 


PREPARED BY 
CHECKED BY 
REVISED BY 


MODEL 8 


DATE 


- 
= 
ь- 
= 
ы 
а 
سنا‎ 
= 
О 
о 


2; 
о 
Fo 
~ 
© 
5 
x 
° 
k, 
= 
Los] 
рч 
ь 
~ 
= 
нь! 
о 
uj 
e 


«1 аЯзі со pe4ueseud вт ЗЧАтТел esoi8 ва ресів Заргреув Jo 3014 у 
“ „0002 $ 04 верпуруге ретрро9де پروی سوج‎ ITION 


Dc (вудоп 
-arvu цім с̧с) “Уд засч 
speeds sTqTSsSTWISG TTY 


(GUE 
-әлопү чаш се) "S4 әлодв 
speeds этчтезтитеа TTY 


(s1uom 

-елопт цію çz) 9S, eaoqw 
speeds e[q$ssTured TTY 
(вупеж 

-елопр ціш 06) PSA әлоде 
speeds эТтатеетатеа TTY 


Обл едоде среде 
speeds әтатввтатәй TTY 


(съпещелопт udu 06) 
Tp osad x, об L'-W 
(вупешетоит чаш 06) 
теорровай ХУНА оу деи 


(еупемолоцр qdw 06) 
یئال ری‎ -/ ° =H 


Зову peedc 


Ts, 7 


Tg, оет 84 


D 
ЗА 7 


ч 


"I 


т 


әЗсел peeds 
ретјтогав әчү 
uy speeds TTY 


89198 ۲٭ ود 
eq оу Э/ЧА‏ 


LUN 


А 


ӘТРІ 


15, 


ет 79 ‘ДТ 


$8'-W Сат UT 087-Н 


peedc WFI], 


ХЇТТТЧҮ15 ВОД SNOTLIGNOD 0 


I XIHVL 


Vd 


тод 


-uíg 


ра 


човоладу 
лемод 


103-01 
-8100 


CONFIDENTIAL 


SECURITY. INFORMATION 


FORM 1812 
Ва HR 


РАСЕ 18 


REPORT NO. 20-8-10 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 


ANALYSIS 


SAN DIEGO DIVISION 


PREPARED BY 


8 


MODEL 


CHECKED BY 
REVISED BY 


DATE 


لے 
ы,‏ 
= 
2 
LL‏ 
а‏ 
ТЕ‏ 
2 
О‏ 
O‏ 


>: 
o 
"е 
Е 
x 
= 
~ 
о 
~ 
= 
~ 
а“ 
~ 
нң 
5د‎ 
> 
о 
ч. 
93 


~ 
- 
4 
ч 
~ 
Ф 
* 
.. 
$ 
`. 
T 
‘ 


sz°o = № ко азсуя 


TATI VZS ‘IWIT SOW “SA GXu4dg 091 


pm нэрт seus ا‎ 
vm 


TE 
! 


"f 


~ В 
CAPE n fi 


CONEIDENTIAL 


ог 
хи 


чу 


03305 


Зар. 


| i ! d 
АА р 7 00 


| 


SECURITY INFORMATION 


$ 
-+4--- adim 
, 
РЕДА" фъ. 


سد 


0 
вх я ست‎ —— 


FORM 1812 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE19 


PREPARED BY SAN DIEGO DIVISION REPORT NO. ZC-8-101 
CHECKED BY MODEL 8 
REVISED BY DATE 


| CONFIDENTIAL 


Ё SECURITY INFORMATION 


Test: Static Longitudinal Stability CVAC Index No, 1.14 


Purpose: To determine the effect of C.Q, shift with airplane 
attitude on static longitudinal stability 


Ввачігетепів: №опа 


| 

1 Remarks: Center of gravity shift due to attitude 18 maximum 
x when №, 2 fuel tank is approximately 1/2 full 

x (№. 3 full) Fuel quantity of 3114 lbs. 

| 


Procedure: 1. Conduct at 12,000 ft. 
2. Trim airplane in steady level flight with 504 NRT. 
3. Vary airplane attitude to 129 nose up and 129 nose 
down in stabilised 3° increments, Use increasing 
or decreasing power to maintain trim speed. 


4. Determine ғ, ve. C.G, position, 


Dynamic Longitudinal Stability CVAC Index No, 1.1C 
Applicable Spec. 81815-8 Par. 4.1 


To demonstrate that elevator induced longitudinal 
oscillations are damped оці, 


Short period dynamic oscillations produced by sudden 
elevator deflection shall be damped out.  Damping 
oscillations must be stabilising but number of cycles 
required to dampen to be approved by МАРС (Spec. 
Deviation). 


| 
| 
| 
| 
| 
| 
| l. Conduct at altitudes specified in Table I, page 17. 
2. Trim airplane іп steady level flight in configur- 
| ations and trim speeds specified in Table I, page 17. 
3. Deflect elevator abruptly and release. Record data 
until short period oscillations сеазе. Both pull- 
ups and push-overs should be accomplished. Тһе Pro- 
grammer will be used to supply specified elevon de= 
flections when practical, 
Repeat at high and low speeds of each configuration, 
The above tests are to be conducted with manual and 
direct manual mode control system configurations. 
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Longitudinal Control Force СУАС Index No. 1.1D 
Applicable Spec, В 1815-В Para. 4.4.1, 4.4.2, 4.4.4 


To determine elevator control force gradient (stick foroe 
рег "g"). 


Show that elevator oontrol force gradient 18 within the 
speoified limits: 12.9 lbs/g max.; 4.35 lbs/g min, 


In steady turning flight and in pull-outs, inoreases in pull 
force shall be required to produce inoreases in normal 
acceleration, throughout the range of permissible accelerations, 


Elevator control force gradient for maximum normal acceleration 
in sudden pull-ups from trimmed straight flight shall never be 
less than the gradient in steady turning flight under the 

same conditions of gross weight, configuration, altitude, 0.0, 
and airspeed. 


Progeduret 1. Conduct at altitudes specified in Table 1, page 17. 

2. Trim airplane in configurations P and D listed in Table 
1, page 17. 

3. Climb to 2000 ft, above test altitude, 
Make steady diving turns in which the steepness of the 
turn is used to control the acceleration and the airspeed 
ја held constant at trim value by losing altitude, 
Develop maximum positive load factor in turns, 
Make sudden pull-ups from straight trimmed flight during 
which maximum positive load factor is developed for 
configuration P only. Conduct at most rearward 0.0. 
and at trim speed of M-O,7, speed for МЕТ, and аб 
maximum praotical. А 


Testi Longituñinal Control Force 07۸0 Index №. 1,10 
Applicable Spec. R 1315-В Para. 4.5.4 


Ригрове: То determine elevator control force during high speed dive. 


Requirements: With airplane trimmed in steady level flight with NRT, сопе 
figuration P, it shall be possible to hold the airplane in 
divea up to the maximum practical speed with an elevator 
push force not to exceed 56 lbs, If a pull force is required 
to maintain a steady dive, this pull foroe shall not exceed 
35 lbs. and the additional Гогсе required to exeoute а 3g 
pull-out shall not exceed 75 lbs. 
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Test: Longitudinal Control Force (Continued ) CVAC Index No. 1.10 
Appligable Speo. R 1815-B Para. 4.5.4 


Procedure: 1. Trim aírolane in steady level flight with МЕТ at 
| service ceiling (approximately 54,000 ft.). 
| 2. Dive airplane and stabilize speed at approximately 
u 50 mph inorements during dive until maximum practi- 
| са] speed is reached, The maximum practical speed 
i is expected to be less than maximum permissible 
speed designed for the J-67 engine installation. 
| 3. Execute а 3g pull-out with recovery at not less 

than 15,000 ft. 


Test: Longitudinal Control Effectiveness СУАС Index No. 1.15 
Applicable Spec. В 1815-B Рага, 4.31. 
Purpose: To prove that sufficient elevator control exists to 


| 
| 
| maintain steady flight for the given conditions. 
| 


Requirements: With the airplane trimmed at the speeds specified in 
Table I, page 17, it shall be possible in each oon- 
figuration to maintain steady flight over the specified 
speed гагре. 


Procsdurs: This requirement will be demonstrated in tests on 
statio longitudinal stability. 


Test: Longitudinal Control Effeotiveness OVAC Index No, 1,18 
pose: To prove that sufficient elevator oontrol exists to 
develop maximum ровіїіуєв or negative load factor at 
trim speed. 


at trim speed by means of elevator aontrol only for 
each configuration listed in Table I, page 17. 


| 
| 
| 
| 
| Requirements; Develop maximum positive ог negative limit load factor 
Above requirement is subject to following limitations: 
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Requirements: 


Test: 


Purpose: 


Requirenents: 
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Longitudinal Control Effectiveness (Cont'd) CVAC Index No. 1.18 
Applicable Spec. R-1815-B Para, 4.3.2 


Angle of attack of 20° 


-25» 

Flevator deflection of 4109 

1. Data to comply with above positive load factor 
requiremen s will be obtained from tests Гог 
elevator control force gradient. 

2, Develop maximum negative limit load faotor at the 
specified trim speeds by making push-overe fram 
straight, steady trimmed flight. 


Note; Tests on this airplane will be of a preliminary 
nature only as demonstration of compliance 
with this specification will be obtained dur- 
ing flight loads testing on F-102A Serial No, 
53 ~l 730 • 


Longitudinal Control Effectivenesa CVAC Index No. 1.1Е 


Applicable Spec. В 1815-B Para. 4.3.3 


To demonstrate that sufficient elevator control exists 
to hold airplane in close proximity to the ground at 
the given speeds. 


1. With C.G. in most forward position and airplane 
trimmed at 1.4Vq or at maximum allowable ground 
angle, whichever attitude corresponds to the 
higher speed. 

2. Longitudinal stick force shall not exceed 35 lbs. 
during (1). 


Note: Maximum allowable ground angle = 202, 


Аа outlined іп Requirements above. 
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Testi Longitudinal Control E?feativensss СТАС Index №. 1,1Е 
Applicable Spec. R 1815-В Para, 4.3.5 
Longitudinal Control Forces CVAC Index,No. 1 ЛР 


Applicable Spec. R1815-B Para. 4.4.7 & 4.4.8. 


Purpose: To prove that sufficient elevator control exists 
to attain take-off attitude at 90 and to show 
that elevator stick force during takW-off does not 
әхдеей the given limits. | 

Reguirements: Airplane shall be able to assume take-off attitude 
at 90% Мар for all normal service loadings. 


With airplane trimmed for 1.25 Vo, the nose wheel 
lift off at 90% Vg, shall not require a stick pull 
foroe greater than 35 lbs. 


With airplane trimmed for 1.25 Vo with 0.0, in 
most aft position, the transition” from take-off 
speed to 1.25 Үсу shall not require а stick push 
forse greater than 10 lbs. 


ocedure : See taxi tests. 


1, Set elevator trim control for trimmed flight 
at 1.25 Vo, and record data during take-off 
with maxi G.W, for most aft G.G. position. 


Note: Trim position for 1.25 Ма, вап be set with 
pilot's test cockpit instrumentation, 


Test: Longitudinal Trim Changes OVAC Index No, 1.1Р 
Apolicable Spec. R 1815-В Рага, 4.61, 4.6.2 “ 4.6.4. 


Purpose: To determine longitudinal trim change due to effects 
of power and configuration, 


Requirements: With the airplane trimmed for zero elevator control 
force at any given speed and using any combination of 
engine thrust, gear position or speed brake setting, 
1% shall be possible to maintain the given speed vith- 
out exerting push or pull forces on the stick greater 
than 35 lbs. when the power, gear or speed brake 
settings are varied in any manner. 
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СТАЗ Longitudinal Trim Changes СЧАС Index No. 1,1Р 
Applicable Spec. В 1815-B Para. 4.61, 4.6.2. & 4.6.4. 


Requirements: With airplane trimmed in steady level flight with 
maximum power, it shall be possible to maintain the 
trim speed for one second following full extension 
of speed brakes with an elevator push force not to 
еховай 20 lbs, ог a pull foros not to ехогед 16 lbs. 


Procedure: 1. Conduct at 12,000 ft. 2 
2. Trim airplane in steady flight at trim speeds given 
below and perform operation listed under "variable." 


Trim Speed 
Speed Gear Brakes Power Variable 
1, 1.47 Up In Idle Power Gear Down 
З, 1.4 Уа, Down In 50% МАТ Idle Power 
4. 1.2 V Down In Max. Power Gear Up 
5. Vmax МТ Ор In Level Fit. Max, Power 
6. 1.2 Vg Down In Level Flt. Мах. Power 
7. “аах Мт Up In Level Fit. Idle Power 
8. 1.4 Vs Up Qut Level Fit. Gear Down 
9. Tray Power Up In Level Fit, Speed Brakes Out 


Note; Vs based on stalling speed at = 0.75. It is 
desirabls that the trim change in item 3 be suoh 
that a pull foroe 18 required to maintain the 
given trim speed. 


Test: 

Test: Longitudinal Trim Change СТАС Index №. 1.17 
Applicable Spec. R 1815-B Para. 4.6.3. 

Purpose t Determine longitudinal trim change in sideslips. 


Requirements: The stick force in pounds required to maintain trim speed 
in sideslips obtainable with 50 lbs, rudder padal force 
or up to maximum attainable sideslip, shall not exceed 
numerically the value of the stiok force gradient in 
accelerated maneuvers ог 10 158., whichever is lower. Тһе 
preferred variation of stick force in sideslip is for in- 
oreased pull force on stiak with increased sideslip. 


Procedure ؛‎ No special test needed, Measure and record stick force 
during tests for statio directional stability. 
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Test: High Speed Requirements ОЧАС Index No. 1.7 
Avplicable Spec. R 1815-B Рага. 4.5.1 


Purpose: To demonstrate that no dangerous effects occur when 
the airplane 16 flown through the transonic speed range. 


Requirements: The following adverse or dangerous effects due to аст- 
pressibility shall not occur: 


l. Severe buffeting or shaking. 

2. Exoessive longitudinal trim changes or uncon- 
trollable recovery moments, 

3. Erratic or violent behavior of airplane or 
controls, 


ocedure: Demonstration of compliance for high speed requirements 
will be accomplished concurrently with flutter tests, 


Applicable Spec. К 1815-B Para, 5,2.1 


Purpose: To prove that the airplane has positive rudder-fixed 
statio directional stability. 


Requirements: The rudder-fixed static stability shall be such that 
rudder deflection from its trim position at zero bank 
produaes sideslip in the correat direction when рег- 
forming a steady sideslip; that is, positive (left) 
rudder deflection from trim shall produce positive 
(right) sideslip and vice versa. This requirement 
applies to all configurations and speed ranges listed 
in Table I, page 17, and in configuration PA with 
maximum power at all permissible speeds above gp , 

Рог angles of sideslip between plus and minus 15 degrees, 
the angle of steady sideslip shall be approximately рго- 
portional to the rudder defleation from trim. For 
angles of sideslip greater than 15 degrees, increases 

in rudder deflection shall produce increases in the 
angle of steady sideslip up to full rudder deflection. 


| 
| 
| 
| 
Test: Statio Direotional Stability СУАС Index No. 94 
| 


Procedure : 1, Conduct at altitudes specified in Table I, page 17. 
2. Trim airplane for wingslevel flight in all of the 
configurations given in Table I, page 17, at the 
given trim speeds. 
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Test: Dynamic Directional Stability OVAC Index Ко, 1.2В 
Applicable Speo. Н 1815-В Para. 5.1.1 


Purpose: To determine the damping of the yaw induced lateral- 
directional oscillation. 


Requirements: Damping shall be positive and shall be such that the 
time to damp to one-half amplitude and the pericd shall 
fall within the satisfactory area of the chart given in 
Figure 1, page 27, There shall be no tendency for 
undamped small amplitude oscillations to persist. 


Deviations Artificial damping devices may be used to mest the 
above requirements. 


Prosedure: 1. Conduct tests at altitudes specified in Table I, page 17. 
2, Airplane to be tested in all confircurations and trim 
speeds given in Table 1, page 17. 
3. Develop wings level yaw with rudder, applying 
aileron as necessary to keep wings level. 
4. Release rudder abruptly, return aileron to neutral 
and hold fixed. 
5, Record data until lateral-direational oscillations 
овазе, 
6. Use manual mode of cortrol. 


Test: Spiral Stability GVAG Index №. 1.2С 
Applicable Speo. Я 1815-B Para, 5.1,2 


Purpose: To demonstrate the airplane has satisfactory spiral sta- 
bility characteristics, 


Requirements: Spiral stability is not required but the allowable rate of 
divergence of the spiral mode with controls free shall 
not be so great that the spiral motion doubles amplitude 
in less than 4 seconds, This requirement applys to the 
conditions of Table I, page 17. 


Procedure: 1, Conduot tests in configurations and at the altitudes and 

trim speeds specified in Table I, page 17. 
2. Trim airplane oarefully in straight steady level flight 

for the conditions speoifisd above, Cause a small lateral 
displacement by slowly applying а small aileron displacement 
(approximately 2-3 degrees) and resord data during subss- 
quent airplane behavior. Perform maneuver with all controls 
free and also with all controls returned to neutral and held 
fixed following initial displacement. 
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Static Directional Stability (Continued) СТАС Index No. 1.24 
Applicable Spec. К 1815-B Para, 5.2.1 


3. Perform а straight steady sideslip, banking the 
airplane as necessary to maintain straight flight, 
in inerements of three degrees of rudder defleotion 
until limit side load faotor is reached, 

4. Stabilize at each rudder setting and record data. 


Direct manual mode of control. 


Statio Directional Stability 607۸0 Index №.1.2А 
Applicable Spec. R 1815-В Рага. 5.2.2 


То determine adverse yaw produoed during roll-outs 
from banked steady turns. 


Rudder-fixed static directional stability shall be sufficient 
to restriot the angle of відевіїр due to sudden application 
of aileron deflection to not more than one degree of sideslip 
рег 5% of full aileron deflection, when rolling out of а 
trimmed steady 45° banked turn at 1.4 Vamp in oonfiguration 

G with power for straight and level ҮҮ: at 1.4 Vgop and 

in aonfiguration PA at 1.4 Vsop. 


1. Conduct in configuration G and in configuration PA 
at 10,000 ft. 

2. Trim airplane in configuration to be tested at 1.4 Убер 
in a steady 45° banked turn. 

3. Apply aileron deflections abruptly to rel) airplane 
into opnosite bank, holding rudder fixed in trim рові- 
tion, continue roll to 45° bank on opposite side. 

4. Resume a steady turn in trimmed flight, then reverse 
aileron displacement back to original turn again. 


NOTE: The limiting factor іп aonducting these tests is 
the side load. 
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Test: Rudder Control Effectiveness CVAC Index No. 1.28 


A»plioable Spec. R 1815-B Para. 5.3.1 


Purpose: To prove that rudder effectiveness is sufficient 


maintain straight level flight in all configurations, 


Requirements: Maintain straight level flight for all configurations 
and trim speeds given in Table I, page 17, and also in 
configuration WO trimmed at 1.2 Ух. Maximum rudder 
pedal forces not to exceed 180 lbs. except for configura- 


tion WO where they shall not exceed 100 lbs. 


Procedure: No special test required. This wil] be demonstrated 
in other tests, Refer to static longitudinal stability. 


Note: Configuration М0 


Maximum Available Thrust—Gear Down-Trim Speed 1.2 Yg’ 


Test: Rudder Control Fffeotiveness GVAC Index No. 1.2Н 


Applicable боес, В 1815-B Para, 5.3.6 


Purpose: To show that rudder oontrol is sufficient to overcome 


adverse yaw due to aileron action. 


Requirements: Rudder control shall be sufficient to overcome adverse 
yaw when airplane 13 rolled abruptly out of steady 45° 
banked turns in configuration G with power for straight 
and level flight at 1.4 Уссв and in configuration at PA at 


1.4 Уен" 
Prooedure: 1. Conduct at 10,000 ft, 


2. Trim airplanes in configuration to be tested ín a 


steady 45° banked turn at 1.4 Убоң. 


3. Apply aileron deflection abruptly to roll airplane 


into opposite bank using necessary rudder to 


ekidding. Continue roll to 45° bank on opposite side 
or until maximum allowable sida load factor is reached. 


4. Resume a steady turn in trimmed flight, then 
aileron displacement back to original turn. 


CONFIDENTIAL 


SECURITY INFORMATION 


Ru ИЯНЕН НИЯ ИЕН ua adque 


to 


prevent 


reverse 


а 


ANALYSIS 
PREPARED BY 
CHECHED BY 
КЕУІЗЕО BY 


нэ 


Requirements; 


Procedure: 


Test: 


Purpose : 


Requirements: 


Procedure: 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE 30 
SAN DIEGO DIVISION REPORT NO. TO-8-101 
, MODEL 8 


CONFIDENTIAL 


SECURITY INFORMATION 


DATE 


Direotional Trim Control Effeotiveness СТАС Index №. 1.27 
Applicable Speo, R 181 5-В Para, 5.6.3. 


To demonstrate that direational trim is sufficient to 
reduce rudder pedal force to zero for the given oondi- 
tions. 


The directional trimming device shall be capable of 
reducing the rudder pedal foroes to zero and/or trim 
for straight zero yaw wings level flight in the follow- 
ing configurations and Speed ranges: 


Configuration Speed Range 
G 1.2756 to Vmax practical 
Р 1.2750 to Мрах practical 
РА 1.279 фо 310 МРН 


Мо speoial test is needed. The above requirements will 
be demonstrated during tests for static longitudinal 
stability. 


Statio Lateral Stability СТАС Index No. 1.2А 
Applicable Spec. В 1815-8 Para, 6.2.1 


To demonstrate that the airplane has positive dihedral 
effects for the conditions specified. 


Right stick force and deflection is required to depress 
right wing when airplane is in right steady sideslip with 
the airplane trimmed for steady unyawed flight and vioe versa. 


This is required for all configurations and trim speeds 
given in Table I, page 17, and for configuration WO. 


No special tests are required. Data obtained from tests 
for statio direotional stability will demonstrate com- 
pliance with the requirements listed above. 
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| 
| Tests Dynamic Lateral Stability СТАС Index No. 1,28 
Applicable Spec. В 1815-В Para. 6.1.3. 


| Purpose: To determine the damping of the roll 144064 lateral- 
directional osoillations. 


Requirements: Same as for dynamic directional stability. 


Procedure: 1. Conduct at altitudes specified in Table I, page 17. 
2. Airplane to ba tested in all configurations and at 
811 trim speeds given in Table I, Page 17. 
| 3. abruptly deflect ailerons by sharp apnlication of 
| approximately one-eighth to one-quarter full lateral 
displacement of stick and immediately release control. 
| 4. Record data until lateral-directional oscillations 
cease, 
x 5. Use manual mode of control. 


| Test: Dihedral Effect CVAC Index No. 1.24 
| Applicable S»eo. В 1815-B Рага, 6.2.3. 


Purpose: To determine the aileron deflection required to overaome 
the dihedral effect in steady відевіїр. 


Requirements: Not more than 90% of full aileron deflection shall be re- 
quired to counteract the rolling moment produced by full 
available rudder pedal deflection in steady aideslips. 


Procedure: No special testing ia needed. Data will be obtained during 
tests for statis directional stability. 


Applicable Spec. К 1815-B Para. 6.2.5, 
Purpose 3 To show that side force due to sideslip is in the right 
direction. 


Requirements: Right skidding turns shall accompany right rudder defleo- 
tion and vice versa, 


Procedure: No special tests are needed. During steady 8148811о8, show 
that an increase in right bank accompanies an increase in 
right sideslip. 
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Testi: Alleron Control Effectiveness CVAG Index Ко. 1.20 
Applicable Spec, R 1815-B Para. 6.3.4. 


Purpose: To demonstrate that the ailerons are suffiaiently power- 
ful to produce peak roll rates in а ridder-fixed roll. 


Requirements: The ailerons shall be sufficiently powerful to produce 
the following peak roll rates with the rudder held fixed 
in the position required for steady flight prior to the 


roll. 
Qonfig. Gear Power Speed Range Min. Acceptable 
Peak Roll Rate 
Pb 
P Up БР. 11780 ® ہہ‎ NRE 59 = 209 
L Dovn Idle 1.17 to 1,57 Pb = (07 
SL SL 27 
L Down Idle 1.19; Pb = 10 ft/seo 


Procedure: 1. Conduct at 10,000! РА. 


2. Trim airplane at the required speed for the configura- 
tion to be tested in 45° banked turn. Speed increments, 
configuration P - 50 MPH, increments configuration L - 
10 MPH. 


3. After turn is stabilised, hold rudder fixed and apply 
full opposite aileron abruptly and hold until airplane 
ів rolled into an opposite 45° bank, 

4. Repeat with roll іп opposite direction. 


Deviation: Peak roll rates at Vax NRT to be approved by МАРС. 
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Test: А11 егоп Control Effectiveness СТАС Index No. 1.20 
Applicable Speo. В 1815-8 Рага, 6.3.1 and 6.3.3. 


Purpose: To show that rolling velocity produced by abrupt aileron 
action varies smoothly with aileron deflestion and 18 in 
the correct direction. (Rudder fixed) 


Requirements: The variation of angle of bank with time immediately follow- 
ing an abrupt control deflection shall always be in the 
correct direction. 


The maximum rolling velocity obtained by abrupt aileron 
deflection, with rudder held fixed in the trim position, 
shall vary smoothly with the aileron deflection from the 
trim position and shall be approximately proportional to 
the aileron, Deflection from the trim position, 


оседите: No special test needed, data obtained from tests for aileron 
aontrol effectiveness will demonstrate above requirements, 


Test: Aileron Control Forces СТАС Index, No, 1.2E 
Applicable Spec. R 1815-B Para. 6.4.1. 
у Purpose: To determine aileron control forces during accelerated 
! maneuvers. 


Requirements: Aileron control force shall vary smoothly with atiak де- 
flection during rolling maneuvers and steady sideslips. 
АА] егоп control shall be free from shake and snatching 
tendency at any speed for any permissible acceleration. 


Procedure: No speoial test needed, alleron control force data obtained 


from tests for statio direotional stability and aileron 
control effectiveness will demonstrate above requirements, 
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Applicable Spec. В 1315-B Para. 6.3.2 


Purpose: To determine the magnitude ard time lag of the peak 
rolling acceleration. 


Requirements; The peak value of rolling acceleration shall not ocour 
later than 3.75 T/V seconds or 0.1 seconds whichever 
18 greater after full aileron defleation is reached in 
а rudder-locked roll in configuration G with level 
flight power at 1.2 “56: 


Prosedure: No special test needed; data obtained during tests 
for aileron control effectiveness vill demonstrate 
above requirements, 


Test: Lateral Trim Control Effectiveness СТАС Index Мо, 1.2F 
Applicable Spec. R 1315 - B Para. 6.6.2 and 6.6.3. 


Purpose: To determine lateral trimming effectiveness, 


Requirements: Тһе aileron trim oontrol shall maintain а given 
setting indefinitely unless changed intentionally. 


The lateral trim control shall be сарае of гедјо- 
ing the aileron control force to zero for the same 
conditions given for directional trim control effec- 
tiveness, page 30. 


Procedure: No special teat needed. Trimming effectiveness for 
all speeds with wings level will be determined during 
tests for statio longitudinal stability. 
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CVAC Index No, 1.4 


Applicable Speo, В 1815-B Para, 7.1.1, 7.1.2, 7.1.3 amd 7.3.1. 


To demonstrate that the airplane exhibits no abrupt 
changes in flight characteristics in the region of 
maximum lift coeffiolent. 


1. 


2. 


4. 


For purposes of stalling charaoteristios, demonstration 
only, the stall shall be considered to be identified 

by full up elevator defleotion. 

If it сап be shown that the aircraft exhibits no abrupt 
changes in flight characteristics in the region of maxi- 
mun lift coefficient, the complete stall shall be ooin- 
cident with the minimum speed in straight flight or the 
maximum acceleration in turning flight. 

The airplane shal] exhibit no excessive downward pitoh, 
excessive roll, excessive loss of altitude, or excessive 
delay in recovery from the stalled flight condition as 
defined above, 

The stalling requirements shall govern for both straight 
and turning flight for all service loading ٥ة‎ 08 

in the following configurations: 


Cruise GR 
Glide G 

Тапа L 
Power Approach PA 


Trim airvlane in straight, steady, level flight in the 
following configurations: 


Trim Speed Power Setting titude 
Pover for level 


М = ,85 flight at М=,85 12,000 & 30,000' РА 
1.4 Veo Idle 20,000! PA 


1.4 Vs. Idle Minimum Safe Altitude 
Power Тог level 

1.4 "s, flight at 1.4 Уз, Minimum Safe Altitude 
Power for level 

1.4 Sep fllght at 1.4 Tg, Speed Brakes Extended 
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Test: Stalling Characteristios (Continued) CVAC Index No. 1.4 
Applicable Spec, R 1815-B Para. 7,1,1, 7.1.2, 7.1.3 and 7.3.1. 


Procedure: 2. Trim airplane in each of the conditions specified above 
and gradually reduce airspeed by pulling back on etick 
until maximum elevator deflection is reached. The 
rate of decreasing speed should not exceed 1 MPH per 
second, 

3. Trim airplane as for (1) above and perform ooordinated 
turns in which the maximum positive load factor (п = 
5,33) 18 reached, 

4. Perform іп direct manual flight mode. 


Note: Vo used for trim will be based on а stall speed at 
ор «0,75 and not оп the stall speeds as defined in 
ө requirements above, 


Test: Power Control System Operation CVAC Index No. 4.6 
Applicable Spec, R 1815-B, Рага, 8.4.1 

Purpose To demonstrate satisfactory operation of the control вув- 
tem when either the primary or secondary hydraulio system 
fails. 


Requirements: In trimmed level flight in configuration P at 10,000 ft, 
&t all speeds betueen 1.4 Vsq and Упах» abrupt failure of 
either the primary or secondary hydraulic systems shall 
not result in out of trim conditions exoeeding the follow- 
ing limitations: 


Elevator: + 1/2g accelerations - controls free 

Rudder: waintain zero sideslip with no more 
than 100 pounds pedal force. 

Ailerons; rate of roll not to exceed 5/٥ 
with controls free, 


Procedure: Compliance with the above requirements will be demonstrated 
during ground test and subsequent flight test, 
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Test: Flight Control System Operation CVAC Index No. 4.6 
Purpose: То evaluate the components of the control system. 


| Requirements: Тһе components of the control system ав listed below shall 
| operate in an acceptable manner under all flight conditions. 


ocedure: The data required will be obtained concurrently with other 
tests. No sneoial tests аге required for this evaluation 
which will be obtained from qualitative and quantitative 
data, The items to be evaluated are listed below. 
Rudder Pedals (Directional } 


2. Comfort 
3. Relation to surface travel 


| 
| 1, Travel 
| 
| 
Rudder Pedal Adjustment (Direotional) 
| 1, Confort 
| Rudder Pedal Force Sensing Flements (Directional ) 
1. Force vs. Surface Deflection 
2, Summing and Differentiation 
3. Environment Effects 
4. High Speed Limitations of Rudder Deflection 
Stretch Spring (Directional ) 


1, Stretch vs. Pedal Force vs. Rudder Position 
2. Tnvirorment 


1, Rate 
2. Sensitivity 


Manual Mode Trim 


1. Rate 
2. Sensitivity 
3. Stability 
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Flight Control System Operation (Cont'd) СУАС Index No. 4.6-1 


"4" Рођ 


1. 
2, 
3. 


"Q" Pot 
1. 


2, 
3. 


(Directionsl Longitudinal) 


Pressure vs, airspeed and/or regulated press 
Effect of Attitude, Yaw, Load Factor 
Control Forces vs. pressures and position from trim. 


Pressure Regulation (Directional Longitudinal) 


Pressure sensed vs, airspeed 
Regulated Press vs. Sensed Pressure 
Effect of Attitude, Yaw, Load Factor 


Valve Follow up Lock out (ALL) 


l. 
2. 


Rate of operation 
Breakout forces 


Servo Valve Actuator (ALL) 


Rate of operation 
Laga 

Stability 

Lockout operation 


Servo Valve Operation (ALL) 


1. 
2. 


Valve deflection vs. surface travel rate 
Stability 


Surfaces (ALL) 


1. 


Control 


Aileron 


l. 


CO 


Lag behind servo valve operation 

Stick (Longitudinal, Lateral) 

Comfort and room 

Position relative to surfaoe deflections 
Play 
Feel Spring (Lateral) 


Foroe ув, deflection vs, airspeed 
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Flight Control System Operation (Cont'd) СТАС Index No, 4.6-1 
Friction (ALL) 


l. Effect of control force sensitivity 
2. Effects of Environment 
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MEASUREMENT GROUPS 


General 

Performance 

Engine cooling 

Longitudinal dynamic response 
Lateral dynamic response 
Directional dynamic response 
Control system operation 

Flutter analysis 

Structural cooling 

Angle of attack and yaw calibration 
Engine operation 

Low pressure pneumatic system operation 
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Flight Test Program 
MEASUREMENT QROUPS 


FORM так 


Group №. 1 
Type Testi General 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


Measurement 


Airspeed 

Mach Number 
Pressure Alti&ude 
Attitude 3 Axes 
Time of Day 
О.А.Т. 

Engine RPM Ко 


Turbine Discharge Pressure РТ» 
Nozzle Position Indication 


Angle of Attack 
Fuel Remaining 
Normal Accelération Pilot's Panel 


Group Мо. 2 
Type Test: Performance 


1 


Group (1) 
Speed Вгаке Positions 


Fuel Flow to Engine 

Total Fuel Flow 

Engine RPM (N1) 

Engine Inlet Total pressure 
Engine Inlet Temperature 
Turbine Discharge Temperature 
Elevon Surface Positions 
Rudder Surface Positions 
Normal Acceleration C.G, 
Longitudinal Acceleration 


Recording 


Photo 
Pilot's 
Photo 
Photo 
Photo 
Photo 
Photo 


Photo 
Photo 


Photo 

Photo 
Photo-Osc. 

18 
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Range 


50 - 700 mph 
„5 ын 1,5 

0 - 60,000 ft. 
Sweep Second 
-589 +122°F 

О - 7000 rpm 


О ~ 200 in. Hg 
Оп - Off 


-5 +259 
О - 1000 gals. 


0 

0 

0 

| 

200 in.Hg Abs 

30097 -969T 

O° - 1830F 

*359 „20° 


' 259 


1106 
326 
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Group No. 3 
Туре Тегі; Engine Cooling 


Measurement Recording Барке 


Group (1) — ---- 

Fuel Flow to Engine Photo О - 26 gpm 

Total Fuel Flov Photo 0 - 52 gpn 
Engine RPM (N) Photo О - 7000 rpm 

Air Inlet to Engine Total Pressure Photo О ~ 200 in.Hg Abe 
Air Inlet to Engine Total Temperature Photo +300°F -96°7 
Inter Compressor Total Pressure Photo 0 = 200 in.Hg Abs 
Inter Compressor Total Temperature Photo 0 - 1830?F 
Compressor Discharge Pressure Photo О - 400 in.Hg Abs 
Compressor Discharge Temperature Photo С - 1830°F 
Turbine Discharge Temperature Photo 0 - 1830?F 

Frame Temperatures Telemeter О = 480°F 

Fuel Control Air Temperature Telemeter 0 + 212°F 

Engine 011 In Temperature Telemeter С - 480?F 

Tail Pipe Surface Temperature Telemeter О = 1830°F 

GLA Ignition Temperature 

Aft Firewall Fuselage Pressure Telemeter O - 15 psia 


Оч پد وہ‎ Ол ФА» رح‎ P 


> 


Group №. 4 
Туре Test: Dynamic Responss Longitudinal 


Group (1) | 

Longituñinal Trim Position Photo %12,59 سے‎ 
Elevon Surface Position Photo-Ogo, +340 «19? 
Speed Brake Positions Photo 0 - 60° 
Static Pressure Elevon "Q" Pot Photo 0 - 60,000 ft. 
Differential Pressure Elevon "4" Pot Photo 

Programmer Longitudinal Signal Output Овс. 

Elevon Valve Spool Positions Osc. 

Longitudinal Stiok Position Osc. 

Pitoh Rate Ose. 

Pitch Acceleration Osc. t 3 RAD/aeo,2 
Pitch Attitude Osc. %909 

Angle of Attack Oac. +25° -59 
Pitch Damper Signal бес. ---- 
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Group No, 5 
Type Test; Dynamic Response (Lateral) 


Measurement Recording | | | Range 


Group (1) 

Lateral Тгіш Position Photo £3? 

Rudder Surface Position Osc. 1259 

Fitch Attitude Ове. %909 

Roll Attitude Озс. ` 21799 
Angle of Attack Ове. +259 „50 
Angle of Хам Озс. 5159 
Normal Acceleration at С.С. Ose, +108 

Yaw Damper Signal Ове. ==- ' 
Yaw Aoceleration Ове. 1.5 RAD/sec.* 
Уам Кафе Oso, 1259 /зес. 
Elevon ن3‎ ггасе Positions Рпобо-080, +34° -19? 
Elevon Valve 52001 Positions Oso. 3,125" 
Lateral Stick Position Oso. 1209 
Latera] Stick Force Osc. +100 lbs, 
Roll Rate Osc. + 3009 /вес. 
Roll Acceleration Osc. "3 RAD/sec. 
Elevon Actuators Positions Photo +359 -209 
Programmer Lateral Signal Output Озс. --- 


КОЮН бо مہ یہہ‎ не мн 


Group №. 6 
Туре Test: Dynamic Response (Directional) 


Group (1) 

Rudder "0" Pot Differential Pressure Photo О - 5000 psi 
Speed Вгаке Positions Photo с = 609 
Rudder Trim Position Photo 259 

Rudder Surface Position Овс. 1259 

Angle of kttaok Nose Boom Овс, +259 -59 
Programmer Output (Там) Озс. 

Lateral Acceleration Ове. +58 

Yaw Патрег Signal 

Rudder Pedal Position Oso, 23.75 іп, 
Dirsction Control Force Osc, 0 - 300 lbs, 
Rudder Control Valve Spool Poaition Oso, і.125 іп, 
Rudder Control Valvs Servo Actuator Pos. Ове. 3,120 in. 
Yaw Acceleration Ове. 1.5 RAD/sec.? 
Уам Rate Osc. 125? /sec. 
Yaw Angle Овс. #15" 

Е] топ Surface Positions Ове. + 34° ~ 199 


= 
E © مہ - ف‎ gv мн. 


(Continued next page) 
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Group №. 6 (Continued) 
Type Test: Dynamic Response (Directional) 


Measurement Recording | Range 


| 18 Pitch Rate £60? /sec. 
( 19 Roll Ка е 

i 20 Holl Attitude 

| 21 Directional Heading 


Group No, 7 
Type Test: Control System (Operation) 


| Group (1) 
| Elevon Surface Positions Photo 
| Elevon Surface Positions Oso, 
Rudder Surface Position Photo 
Rudder Surface Position бас. 
Longitudinal Trim Position Photo 
Lateral Trim Position Photo 
x Directional Trim Position Photo 
Rudder "0" Pot Total Sensing Pressure Photo 
| Rudder "0" Pot Differential Pressure Photo 0 = 5000 psi 
| Elevon "Q" Pot Differential Sensing Pres.Photo 50 - 700 mph 
Engine RPH № Photo О - 7000 гра 


0 ده‎ — CN xn ری ج‎ N 2 


Yaw Damper Signal Osc. ---- 
Rudder Pedal Position Osc. 13.25 іп, 
Longitudinal Stick Position Сес. +20° 99 
Lateral Stick Position Овс. 1209 
Longitudina} Stick Force Osc. £150 lbs, 
Lateral Stick Force Osc, £100 lbs. 
Rudder Реде] Force Osc. 0 - 300 158, 
Rudder Control Valve Spool Position Ове, %.125 in. 
Elevon Control Valves Spools Positions Osc. 1.125 in. 
Rudder Control Valve Servo Actuator Pos. Ове, 2,120 in, 
Elevon Control Valve Servo Actuator Pos. Osc, 2,120 in. 
Angle of Yaw Osc-Photo 2159 
Апија of Attack 086-٥ +250 -59 
Pitch Damper Signal Osc. —- 
Hydraulic Oil Temperature Teleneter 0 - 212°F 
Rudder pedal force Signal Output Oso, —— 
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Group №. 8 
Type Test: Flutter Analysis 


Measurepent Regoxding Range 


Group (1) 
Elevon Surface Position Photo-Oso.  *349 -199 
Rudder Surface Position : Рћођо=Ово. 125° 
Wing Vibrator Signals Osc. 
Vertical Accelerations Winge & Osc, +56 
Ele топа 
Lateral Accelerations Fin 086, 356 
Wing Vibratioen Pilot's 


Group No. 9 
Type Testi Structure Cooling 


Group (1) 

Fuel Flow to Engine Photo О = 26 gpm 
Total Fuel Flow Photo С » 32 gpm 
Engine RPM (Nj) Photo 0 - 7000 rpm 
Turbine Discharge Temperature Photo 0 ~ 1830°F 
Frame Temperatures Telemeter О = 480°F 
Rear Spar Carry Through Temperatures Telemeter О - ABC?F 
Wing браг #5 Telemeter О - 480°F 
Drogue Chute Рап Temperature Telemster О = ДВО? 


Group Мо. 10 
Type Test: Angle of Attack and Yaw Calibration 


1 Group (1) 

2 Angle of Attack Nose Boom Aft Photo 

3 Angle of Attack (Fuselage) Multiple | Photo-O0sc. 
4 Angle of Хем (Fuselage) Photo 


Group No. 11 
Type Test: Engine Operation 


Group (1) 

Fuel Flow Engine Photo О ~ 26 gpm 

Fuel Flow Total Photo О = 52 gpm 
Engine RPM (№) Photo 0 - 7000 rpm 
Engine Inlet Total Pressure Photo О = 200 in.Hg Abs 
Engine Inlet Temperature Photo + 300° -96°Р 
Turbine Discharge Temperature Photo О = 18°F 


(Continued next page) 
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Group No, 11 (Continued) 
Type Test: Engine Operation 


eme Recording 


8 Inter Compressor Temperature Photo 

9 Inter Compressor Total Pressure Photo 
lO Compressor Discharge Temperature Photo 
11 Fuel Pump Inlet Pressure Tolemeter 
12 Engine Oil In Temperature Telemeter 
13 Engine 011 Pressure Telemeter 


| 
| 
| Group No, 12 

| Туре Test; Low Pressure Pneumatic System 
| 

| 

| 


Group (1) 

Cockpit Pressure Pilot's 
Generator and Alternator Temperatures Telemeter 
Air Pressure to Fuel Tanks Telemeter 
Fuel Tank Regulator Air Sensing Tenps.Telemetar 
Fuel Inlet Temperature R & L Wing Telemeter 
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СОНУАТЕ - SAN DIFGO 


ҮР-102 No. 52-7994 FLIGHT TES 


OVAC CONFIGURATION , 
Index Trim essure 
No. Test Configuration Speed Speed Range titude 
1.5 Low Speed Taxi Teste - 0-60 Ground 
1.5 High Speed Taxi Tests - 0-1.0, Ground 
1.12 Shakedown Flight Tests Clean — 500 MPH(TAS) 55 to Ор 
1 
, 
2,1 Airspeed Calibration - Low Speed Range Clean — 150-350 MPH Optional Ор 
Speed Brakes 
Extend ed = 150-350 MPH Optional Ор 
1.0. Extended 150-310 MPH Optional Op 
2,1 Airspeed Calibration - High Speed Range Climb Ме ,80 M= „85 Ground ~ 
Service 
Ceiling 
Dive M»1,3 Services 
Ceiling 
to Min. 
Pull-out 
5,0 angle of Attack and Angle of Там АМ ~ 130 MPH to Optional Ор 
Piokup Calibration aax 
1.8 Flutter and Vibration Tests Clean-Level Flt. M»,70* То У пах 20,000! 00 
pot 
to 
1,7 Dynamic Response Tests Clean-Level Flit -- سے‎ — - 
1,12 Preliminary Flight Characteristics Tests Clean-Level Flt ہہ‎ — 20,000' Opt 
4.16 Fuel Tank Pressurisation System Tests | 411 -— 0- Мх AM -- 
4.2 Drogue Chute Deployment Tests On ground ~~ 30 8150 MPH Ground L 


4.1 Emerg. Ram Air Hyd. Power Unit Tests Level Flight Vmax nag Land 235,000 Opt 


2,9 Fuel Consumption Testa = -- -- за зан 

3.0 Emerg. Fuel System Operation Tests Clean -- - 5,000 Ор 
35,000 

4.14 Speed Brake Tanta Аз required — A 


ПОНТ TEST PROGRAM 


G.W. 


т.о. 


Optinum 
Landing 


G.G. 
% MAC 


Result, 


Result, 


Result, 


Result, 


Result. 
Result. 


Result. 


Result. 


Optional 


Result, 


Result, 
Result, 
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Model 8 
Date 
Meas, Est, Est. 
Req'd. Fit. Oslendar 
(Instr. Hrs. Period Remarks 
Groups) From То 
3479 0 10/5 11/53 
+11+12 
" О 10/53 11/83 
А11 2 10/53 11/53 
2+10 With pacer aircraft 
" 1.5 10/53 11/53 
ч 
" With radar and radio 
3 10/53 23/5 Sonde weather data 
" 
" 3 10/53 6/54 
2+8 16.5 10/53 3/54 Initial speed, Speed 
۱ then to ђе inoreased Бу 
М = „10 and test cont. 
4+5+6+7 30 12/53 6/54 Details of this test not 
available 
4+5+6+7 6 11/53 12/53 
12 1 10/53 3/55 
2 0 0/53 11/53 
2 0.5 10/53 11/53 
2411 2 10/53 3/55 Teste to be aonduoted сопе 
currently with other tests 
2+3+11 .5 12/53 1/54 
2 1 5/54 3/55 


CONVAIR - SAN DIEGO 
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Test 
Static Longitudinal Stability 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
Longitudinal Control Effectiveness 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Directional Stability 
Rudder Control *ffectiveness 
Statio Lateral Stability 
Dynamic Lateral Stability 
Static Longitudinal Stability 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
Longitudinal Control Effeativeness 
Longitudinal Trim Change | 
Static Directional Stability 
Dynamie Directional Stability 
Rudder Control Effeatlveness 
Static Lateral Stability 
Dynamic Lateral Stability 
Static Longitudinal Stability 


Longitudinal Control Force 


Configuration 
Mise. Trim Press, 
Items Speed Speed Range Alt. GW. 
Cruise М=,85 Ма,7 to 12,000 Morms 
practica 30,000 Servi 
Power on L.F.atNRT 
Clean Мз.93 
Level Flight Corresp. ------ 12,000 Corre 
50% МЕТ ~ 3 
fue 
15,000 


= 


ын 


ONPFIDENTIAL . 


Scip 41. 


ҮР-102 No, 52-7994 Flight Teat Pr 


ft Program 
` Meas, 
Req'd Est, 
C.G. (Instr. Flt. 
СМ, $ МАС. Groups) Hrs, 
оса Result, | 447 — .5 
jervioce 
| 4+7 5 
4+7 5 
4*7 5 
| 4+7 25 
6+7 45 
| 6+7 .5 
6+? .5 
5+7 .5 
5+7 .5 
4+7 „5 
4+7 45 
4+7 45 
4%7 .5 
| 7 .5 
| 6+7 .5 
6+7 .5 
6-7 T 
6+7 ‚5 
6+7 .5 
Югтев to 457 ‚5 
ү, 3100# | 
F fuel 
| 7,0. 447 .5 


Estimated 
Calendar 
Period 
From To 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54, 3/55 
3/54 3/55 
3/54 3/55 
3/54, 3/55 
3/54 3/55 
3/54, 3/55 
3/54 3/55 


3/54 3/55 
3/54, 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


Page 48 
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Model 8 

Date 


Remarks 


3/54 3/55 G.G, shift due to change 


in attitude, 


3/54 3/55 Increase speed increments 


of 50 mph. 


CONVAIR ~ SAN DIEGO 


YF-102 No. 52-7994 FLIGHT TEST PROG 


ОУАС боп?! guration 
Index Press. 

. Wo. Test Miscellaneous Trim Speed Speed Range Alt. 0. 
1.24 Statio Directional Stability — Power-On 1.4 Vg * ---- 12,000 т.с 
1.24 Statia Direotional Stability Power-on-approach 1.4 Vso" ------ 12,000 7. 
1.21 Rudder Control Effectiveness (1146 1.4 V5," ------ 12,000 Т.С 
1.2H Rudder Control Effectiveness Power-on-approaoch 1.4 Vs," ------ 12,000 T.C 

Gear Brakes 
1.1Р Longitudinal Trim Changes Idle Power 1.4 Vs. Up Іп 12,000 Т.0 
50% NRT | 1.4 “8, Up In 12,000 Т. 
50% МЕТ | | 1.4 Vg Down Іп 12,000 Т. 
Мах. Power 1.2 Vs, Dom Іп 12,000 1. 
Level Flight Ymax NRT Up In 12,000 1. 
Level Flight 1.2 Vg || Dow: In 12,000 T.i 
Level Flight Улат КЕТ % In 12,000 Т. 
Level Flight 1.4556 Пр 0% 12,000 T. 
Level Flight | m Up Out 12,000 T. 


Page 49 
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Model 8 
Date 

Meas. Est. 

Req'd Est, Calendar 
с.б. (Instr, Flt. Period 
$ МАС Groups) Hrs. From То Remarks 
Ван: 6-7 .5 3/54 3/55 Adverse yaw tests. 

6+7 .5 3/54 3/55 Trim in 45° banked steady 

turns. 

6+7 5 3/54 3/55 

6+7 5 3/54 3/55 

4+7 ‚5 3/54 3/55 

4-7 .5 3/54 3/55 

47 .5 3/54 3/55 

4+7 ‚5 3/54 3/55 

4+7 .5 3/54 3/55 

4+7 .5 2/54 3/55 

4+7 ‚5 3/54 3/55 

497. 5 3/54 3/55 

27 0.5 3/5 3/55 


CONVATR - SAN DIEGO 


СТАС 
Index 
No, Test 


1.14 Statio Longitudinal Stability 


1.10 Dynamic Longitudinal Stability 
1.1) Longitudinal Control Force 


1.10 Longitudinal Control Effectiveness 


1.1F Longitudinal Trim Change 

1.24 Statio Directional Stability 
1.28 Dynamic Directional Stability 
1.2D Rudder Control Effectiveness 
1.2А Statie Lateral Stability 

1.28  Dynanmio Lateral Stability 
1.14 Static Longitudinal Stability 
1,10 Dynamic Longitudinal Stability 
1.10 Longitudinal Control Force 


1.1% Longitudinal Control Effectiveness 


l.lF Longitudinal Trim Change 
1.24 Statio Direstional Stability 
1.28 Пуваліс Directional Stability 
1.2D Rudder Control Effectiveness 
1.24 Statio Lateral Stability 
1,28 Dynamic Lateral Stability 
1.4 Stalling Characteristics 


4.6 Power Сопфгоі System Operation 


| 
YF-102 No, 52-7994 Flight Test Progr 


Configuration 
Mise. Trim 
Items Speed Speed Range 
Power Approach 172 MPH (АХ! permissible зрведа12 
above Ут, 


‘Lending 200 MPH 
Cruise M = „85 
Power-On 1.4 
Glide 1.4 ти 
Land 1,4 Var, 
Power Approach 1,4 Vg, 


Power-On 


То be speci- 1.494-У 
fied later Оле 


a 


1 
+ 


Press. 
At. } ам. 


912,000 ؛‎ Normal 
: Serviae 


000830, 000 
Ёл, Safe 41%. 
£ 20,000! 

йо, Safe Alt. 
Ял, Safe Alt. 


1 12,000 


б.б. 
X МАС. 


Result, 


Meas, 
Req'd 
(Instr. 
Groups ) 


4+7 


4+5+6+7 


Est. 
Tlt. 
Era. 


«5 
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Model 8 


Date 


Est, 
Calendar 
Period 
From То 


3/54. 3/55 


3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54, 3/55 
3/54 3/55 
3/54, 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


.5 3/54 3/55 


‚5 


3/54 3/55 
3/54 3/55 


3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


3/54 3/55 


Remarks 


CONVATR - она вава E. 
CONFIDENTIAL 


۲٥١٠۷٢۳۳ INFORMATION 


Test 
Mleron Control Effectiveness 
Aileron Control Fffectiveness 
Static Longitudinal Stability 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
LongiiOóhtrbl BffectivVeriest 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Direational Stability 
Rudder Control Effectiveness 
Statio Lateral Stability 
Dynamio Lateral Stability 
Static Longitudinal Stability 


Dynamic Longitudinal Stability 
Longitudinal Control Force 
Long. ` Gohtrol Effeativeness 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Direotional Stability 
Rudder Control Effectiveness 
Static Lateral Stability 
Dynamio Lateral Stability 


зас? à DIE i$ У : 
y ома سد‎ 


Mise, 
Itens 


Power~on 
Landing 
Dive 


Glide 


ҮР-102 No. 52-7994 Flight Test 


ЭС 


Configuration 
Press. 
Trim Speed Speed Range Alt, 
* 1.1 Ysg-Vmax. NRT 12,000 | 
* lad Ye 1,4 ا‎ 12,000 
А11 All permissible Fram 
Dive Speeds Bpeeds above Ys, 30,000 
1.5 Vag All permissible speeds aboye Y 
(50 mph inorementa }12,000 
All permissible speeds above Y 
(25 mph inorements)30,000 
MTITSE NIIT EG 
CONFIDENTIAL 


его: ту INT ORM ОМ 


ast Program 

Bs. c. 

| о. 

ос Y T.O. 

00 7:0. 

я Formal 

ЮО «Service 

| 

| 

| 

| 

| 

| 

| 

| 

| 

x 

| 

Ñ 

des 
80 


C.C. 
4 МАС 


Result, 


Meas, 
(Instr, 
Groups) 

5+7 
5-7 
4+7 
4+7 
4+7 
4+7 
4+7 
6+7 
6+7 
6+7 
5+7 
5+? 
4+7 


4+7 
4+7 
4+7 
4+7 
6+7 
6+7 
6+7 
5+7 
5+7 


м Ho بر‎ e ы ы р F بر‎ ы p 
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Report Мо. 20-8-101 
Model 8 


Date 


Calendar 
Peri od 
From ‚То 


Remarks 


3/54 3/55 “Trim in steady turns at 


3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


3/54 3/55 


3/54 3/55 
3/54 3/55 


50 mph increments 
10 mph increments 


E _ | | — 
ám: R. E. Strayer ` 


фест: Flight Test Status Index 


| 

| » purpose of this report is to establish a flight 

| bck and balance system for each Р and TF-102A Airp 

| »erimental Flight Test at Edwards Air Force Ваве в 

| "се Base. All test planning reports, number and t 
tests аге completed and final data reports publis 
шег will be entered, balancing the test request. 


| 

| | 
1 tus and report entries will he the reaponsibilit- 
| 

| 

| 
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А ПАСЕ Н 2° لاب‎ ۸۲ DYNAMICS CCRPODATION REFORT МО. EFT-P-8-583 
ВАМ DIEGO MODEL 


DATE 1 August 1957 


Flight Test Planning Engineers 
В. Е. Strayer 


Flight Test Status Index 


The purpose of this report is to establish a flight test report index 
check and balance system for each F and TF-102A Airplane assigned for 
Experimental Flight Test at Edwards Air Force Base and Holloman Air 


Force Base. 


All test planning reports, number and title, will be listed. 


Ав tests are completed and final data reports published, the report 
numner will be entered, balancing the test request. 


Status and report entries will be the responsibility of the Planning 


Engineer. 


FORM 1812-А 


В. E, Strayer 
Flight Test Group Engineer 
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Баты 28: 7 1545 элт 
6 ІШ ШЕ 77 
са ИЙ ШИНЭ 
کے ہو‎ шары ЕЕ 
цэг ХЭН PlásdcooBtatun کو‎ ШИ: مر سے‎ 
" ۱ INE 24 
PHEM з Air force Рійлу фезебдвпьобітє ESE | 
= 
FO: Convoir لسا‎ 
Division of General DynamioG Corporation c ا‎ 
Р. 0, Вох 1950 لم‎ 
3165 Pacific 511777 کے کے‎ fap жы 
бол Fiogo l2, Gailifornia s =s: xl 
cereal pti ee ЗВ БР ВЕ 
ХЕР; (а) Gonvair Report 26-8-1395, dated 2 July 1946 OT TT 
(b) AFPR, бойтог, Sax Diego, ТУХ بہت‎ ۰2720 
dated 5 Soptember 1956 m گا گا‎ ЭЕ ІШ штен 
ات نے ےا‎ В ЕН ات‎ 


1. Яа?окәпев (а) propeses, song other iteng, а FREMARKS 1-9 босу 
progran ror the Ү-102А predustion Large tall, hia program 10 цечерезоїв 
to thie Command өхоёрї that no flights are scheduled for los 61 100008 
where the eritical transonic region will be $ravorasd at high дурнайв 
prs aguren, 


te телем 


г, Фһәге?сге, it ів requested that Convair substantiate the complete 
flufter safety of the production large tail by conducting flight flutter 
togta at 5000-8000 foot altitude at врабо феїчови Мейо9 вок the вігогаї 50 в 
Lisit apaga at that 61515840, 


3. Refarance (b) notified this Command ої tho lifting of flight 
reatriotíons оп 71024, WE 53-1313, above the lisit of M=1.2 ок 500 KIS, 
vhiehover io 1000, vhioh oad previously bean approred. 81066 15 ia 8 
function of teria Commend to approve flight limitations, it lo requested 
thet Convair cithor шаһа4% flight data to show thet the airoraty із free 
fron flutter up to the restriction mentioned in reference (0), зх prove 

oy ground vibration tont data tbat the preduatlor lorge teil] flight teat 
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| CONVAIR ^ 
1 А Division of General Dynamics Corporation 
ү, San Diego 
| 278 Е 102 PO File No7-9 El" 
| RECEIVED 

HT FLU TEST IS ON 
PRODUCTION BIG ТАП, ۴-1044 AIRCRAFT 
“лог 4 
PROJECT 


ФЕ INTRODUCTION 


Flight flutter testing has been accomplished on Flight Test Opsrations | 
| 1-8 оп S/N 54-1390 (see Reference 1) which lifts all speed restrictions 
| on production big tail aircraft to the design limit dive speed of the 
| aircraft, This testing was accomplished in the region between 20,000 and ` , 
| 35,000 feet and no flight flutter testing was done at lower altitudes, 
і Personnel of the Dynamios Branch of WADG have indicated that the entire 
| &ltituds-speed envelopes should be flown during flight flutter testing. | 


Thus, in anticipation ої а МАРС requirement that flight flutter test 
speeds be flown at lower altitudes, it 18 proposed that а program be set 
| up accomplishing this testing at the earliest possible date. 


TEST PR 


In order thet this progrem may be flown with the least possible effort, 
it is proposed that F-102A S/N 54-1390 bs used. This аїгріапе already has 
the proper instrumentation installed and could be used as & continuation of 
the flight flutter program at the higher altitudes, 


| Since flight flutter test points һауе been flown at the maximum "а" 
| oonditlon, 1% remains that the effects of density only be checked, It in 


| therefore proposed that an aileron pulse in each direction, left and right, 
be made at the following points: 


l: 1; Ус 


x 


655 knots @ 15,000 ft, 
655 knots @ 10,000 ft, 
655 knote € 7,500 ft. 


мо 
«4 
i! 


If a flight over the Salton Sea сап be arranged, а fourth point should be 
flown: 


4. Vo = 655 knots 8 5,000 ft. 


` 


| required; however, if any adverse serodynamic damping is encountered, it may 
| be necessary to take smaller epeed increments, 


! ` 


| 
| 
| 
It is anticipsted that the above speed-altitude points are all that will be 
| 
| 
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CONVATIR 
A Division of General Dynamics Corporation 
5 San Diego 


ТВОМЕМТАТІОМ 


The instrumentation to Бе used 18 the ваше already installed in 
S/N 54-1390 and called out in Reference (2). Тһе responses of the velocity 
pickups are to be telemetered to the ground station, recorded on magnetic 
tape and an oscillograph, and monitored on a Sanborn recorder. 


PETS کس‎ 


Prepared Бу E Le 
R, C, Peller 


Checked by 
W. М. Fox/C, Kull 
P. Prophett/W. Withee 
T. Maloy/H. Schuette 
7. Becknan/W. Walker Approved by 
М. Edelstein | M, Dublin 
R, L. Fefferman/R. C. Peller, 
М. Dublín 
Dyn. Files 
REFERENCES 


1. Сопувіг Report 20-8-034, Add. А, "Results of Flight Flutter Testing 
of Large Tail Р-102А Aircraft" 


2, Convair Memorandum ОЕ-8-189, "F-102 Flight Flutter Test Program on 
Large Tail Airoraft," dated 27 April 1956 
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San Diego i 
F-102 
PROJECT 
ФЕРІСЕ 
DF-8-197 | 7 September 1956 
Addendum ТТТ 


Е 102 ФО File Ne 7— 7 


0 NE OF F- 53- LIGHT FLUTT E 
FOR CONFIGURATION WITH EXTERNAL WING TANKS 


The purpose of this тетогапдшт is to revise and replace all 
former programs as given in the main body of this memorandum and 
Addendum I and II to it. The tests shall be carried out as indicated 
in Table A-III. In all cases speeds are not to exceed 400 knots indicated 
or .95 Muy, whichever is the lower, 


2 | | 
Prepared by , |; SATAN 
. D. Mac Lellan 


Checked by 


Approved by Рајт ва. 


M, Dublin 


co: W.W. Fox 
P. Prophett/H. Cheney 
T. Maloy 
D. Hull 
R. L. Johnson/V, А11мага% 
M. Brady/R. Sassaman 
R. L. Fefferman/R. C. Peller 
V. D. Daniels 
M. Dublin/L, Раупе 
F. Hass/Dyn. Files 


Зап Digo 
DF-8-197 
Addendum III 
TABLE А-111 
HEDULE OF FLIGHT FLUTTER TESTS ON Е- 
WITH EXTERNAL FUEL TANKS INSTA 
Data Speed* Altitude External 
Point (Ft) Configuration 
1 .75М 26,000 Full 
2 .85М 26,000 Full 
3 95M 26,000 Full 
4 75M 26,000 Half-full; fwd. c.g. 
5 .85М 26,000 Half-full; fwd. c.g. 
6 .95M 26,000 Half-full; fwd. c.g. 
7 75M 26,000 Half-full; aft. С.Е, 
8 ‚85М 26,000 Half-full; aft, c.g. 
9 95M 26,000 Helf-full; aft. с.р. 
10 400 kn 15,000 Half-full; eft. с.р. 
11 400 kn 15,000 Full 
12 400 kn 15,000 Half-full; fwd. c.g. 
13 400 kn 7,500 Haelf-full; fwd. c.g. 
14 400 kn 7, 500 Full 
15 400 kn 7, 500 Half-full; aft. c.g. 
16 400 kn ће» Half-full; aft. c.p. 
17 400 kn h** Full 
18 400 kn раж Half-fuil; fwd. c.g. 


CONVAIR 


А Division of Gereral Dynamics Corporati.n 


* Mihdicstes true Mach number 


kn Means indicated sir speed in knots 
** Minimum density altitude at which airplane 


to 400 knots indicated, 
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Sweep Frequency Records 
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Decay 
Decay 
Decay 
Decay 
Decay 
Decay 
Decay 
Decay 
Decay 
Decay 


Test 
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Records 
Racords 
Records 
Records 
Racords 
Records 
Records 
Records 
Records 
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may be safely flown 


CONVAIR - SD < 2 
MODEL 2 2307307 ت030‎ MEMO 7 7 28 August 1956 
TO: H, В. Frencon - П. B. Kennedy - р. В. Stevart Расе 1 of 1 


85027207: Flight Біобсог Tests - Completion of 
Е-102А Large Tail Airplanes 


REFERENCE: (a) Model 8 Project Office Memo dated 24 July 56, subj: 
"Flight Limitations, Airplanes S/N 54-1388, 1390, 1398." 


(о) Model 8 Project Office Memo dated 25 July 56, subj: 
"light Limitetions, Airplane S/N 54-1401." 


(c) Model 8 Project Office Memo dated 2h July 56, subj: 
"Plight Limitetions, Airplanes S/N 55-3357 thru 55-3319." 


(а) Model 8 Project Office Memo dated 2h July 56, subj: 
"Flight Limitations, Airplanes S/N 55-3380 thru 55-3426." 


се 32. зе to а maximum speed of Mach = 1.25 or 600 knots І.А.5., whichever 
caura #7220, pending completion of flight flutter tests on the large tail 


corn figuretion o 


Results of flight flutter tests on Е-102Л aircraft, S/N 50-1390 
prcüu:tien large tail airplone, shoy adequate flutter stability st speeds 
соус за or exceeding the limit dive speed of the airplane. 


Зу issue of this memo, the flutter limitation for large tail airplanes 


is recinded. 
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L.C. Stucky (2) 
Gedy نر‎ 8101 

ey Осой 
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га CONVAIR 4% 
А Division of General Dynemies Corporation 
San Diego 12, Californie 


letter of transmittal 
to be declassifed when 


documents are detached. Та reply refer to: 
* 104 РО File No >= 7 log 13-1560 
18 Juiy 1956 
Subject: | Contract АРЗЗ(600)-59Щ2 


Reference: 


Enclosure: 


Le 


Convair, A Division of General Dynamics Corporation 
San Diego 12, California 

Model 7-202۸ Airplanes 

Flight Flutter, Stability anil Control сва 

Tactical Improvement Tests • Submittal of 


Commander 
Air Materiel Command 
Wright-Patterson Air Fores Бөке, Ohio 


МОРНЕС (RDZSFO) 


Air Force Plant Representative 

San Antonio Air Materiel Area 

Convair, A Division of General Dynamico Corporation 
San Diego 12, California 


(а) Supplemental Agreement Шо. 88 to 
Subject Contract 


(А) Five (5) copies Confidential Report 
20-8-195, dated 2 July 1956 « 9 
Flutter, Stability end Control апа 
Tactical Improvement Testo Ғ-102 3/4 
51390 


(в) Thirteen (13) copies Convair Confidential 


DD Form 250 аагар г.в. No. 649209, 
deted 18 July 1056 


Enslosure (A) 18 submitted in compliance with requirements of 


Reference (a). 


NEIDENTIAL 


— ہیں = == 2 02 


ONFIDENTIAL 


нь 
за CONVAZR 
_ А Division of General Dynamics шог 
San Diego 12, California 
То: Conmander Itr. 16-4719 
Air Materiel Command Log 13-7590 
Wright-Patterson Air Force Base, Ohio 18 July 1956 


Page 2 


2. It 10 requested that Contractor be notified of acceptance of the 
enclosed data by returning an executed copy of Enclosure (В). 


СОЯТАТН 
A Division of General Dynonies Corporation 
(Зап Diego 


со: AFPR (4) w/b Enel. (A), (8) 
ОВАР (13) W/13 Encl. (В) 
Dayton Office (2) 


Contracts 

J. J. Alkazin (3) 

Le Moore (2) 

Engr. Files 

Model 8 P/o (3) 

Engr. Flight Test Plan. 
Acct/Bill ا‎ (B) 
Spec. Files (2) 


Letter of transmittal to 
Те dselassified when 
focurents are detached. 
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DP-8-16T T June 1956 
Addendum ТІ 


OUTLINE OF Р-102А S/N 23-1191 FLIGHT FLUTTER TESTS 


FOR CONFIGURATION WITH EXTERNAL WING ТАМКВ 


Е 102 PO File 7 

Addendum I of this memorandum presents the outline of flight flutter 
tests to be performed on Р-102А S/N 53-1791 for the configuration with 
external wing tanks. Since issuance of this memorandum, Reference (1) 
has been received in which paragraph 3 e. requires that flight flutter 
testing be accomplished at the minimum altitude at which M = 0.95 can 
be obtained in level flight. These tests ere to be performed in the 
three external tank fuel conditions and in two equal speed increments 
beginning at a speed corresponding to а coupressible dynamic pressure 
of 950 158/542 and terminating at M = 0.95. These tests are to be run 
subsequent to flight flutter testing аб 15,000 ft. 


In order that an adequate margin of safety be allowed, it is proposed 
that these tests be accomplished at an altitude of 7500 ft. which 
corresponds to the minimm altitude at which the flight loads are to 
be determined. Table I - II of this addendum presenta the airspeeds, 
Mach numbers, and dynamic pressures for the test points to be run. 
This table is to be considered a continuation of Teble I - I of 


Addendum I. 
бо 2 
Prepared Бу 5-4 202 22v, 
‚ С. Peller 


Checked by Z= 22 > WT 
R. L. erman 
Approved by Wat. 


се: "Я. W. Fox 
P. Prophett/H. Cheney 
T. Maloy 
D. Hull 
В. L, Johnson/V. Allwardt 
| M. Brady/R. Вавващер 
| R. L. Fefferman/R. C. Peller 
W. D. Daniels 
M. Dublin 
Dyn. Files 


Reference: 


| 1. Air Force letter MCPHFC(RDZSFG) 5-1-3a, WJM/jem, 
dtd. Mer. 13, 1956, Convair Тод No. 6A-h112. 
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TABLE 1-11 


SCHEDULE OF FLIGHT FLUTTER TEST 
WITH EXTERNAL WING TANKS 


| | 
Run Remark | 


| Full Tanks 

| m 281. 220 Sweep records | 

| 11 576 | 109% | Decay records | 
12 611 | 1262 | Гесау гесогав 


13 Half Full Tanks - Fwd С. 0 
; Sweep records 
| 24 | Decay records | 
' 15 Decay records | 
; 16 Half Full Tanks - Aft C.O. 
4 Sweep records | 
| 17 Песву гесогав | 

и | 


Decay records | 
| 


М = True Mech number 
h = Pressure altitude (feet) 
У, = True air speed (knots, standard day) 


Чы = Compressible dynamic pressure 
(los/rt®, standard day) 
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28 Langley Field, Уа. 
Maroh $6, 1956 
Rec!d AFDFR 3 Арг. 56 
Bub ect: Telephone oéouvérsation with Mr. A. D. Mac Leila of Convair, 
Ban Diego, со Se ie Plater text of fifth rocket model 
мн Pie utter (cambared ا‎ edges ым 


747-1۲ 8 Langley Let. to АТА Jan. 5, 1956 VLE Bey BRO'K noy Жас. 
— 1956 regarding rocket modal 
flutter teste ef fifth set of جو جرد‎ wings سمش‎ 
1004478 edges) ої the Convair Ұ-100 airplane • telephone 
converésbiomwith Mr. A. D. Mec Tollan of Convair, by 
Burke R. O'Kelly 


2. on March з, 1000, 1 enabled Mr. Mac 163160 to inform him that the 
subject model had bean ee ee во 


Зо that of the previous model (ref. (6)), that is, the vi лије 
failed as the model reached maxima презё (shout wens The wing 
vit showed on intermittent low anplitude frequency of 05.5 


8. We discussed the possibility of ақа weakening the bonding agent 
in the Wing structure, Мг. Mac Lellan said that he knew thet the bond 
108% &trength vith age bub not how mck nor how soon. 


3. I eske 17 апу more tests жеге contemplates because of the sudden 
fallumes encountered, He 9634 thet they were satisfied with tha tests on 


move test са vings of reduced stiffness was being considered. Ma also 
aid that they ave tentatively considering two vertical fin tests of a 
éifferent. configuration but approval has net yet been granted by МАРО. 


k. Тэ name of the atyplane was not mentioned and tha conversation 
vas held iu such А way ав not to jeopardize security. 


Rd2SFG, 
| РОТЕ 5 یدہہ‎ жо жо Вие В. O'Kelly 
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TAIL AIRCRAFT 


The purpose of this memorandum is to outline а flight flutter test and 
а ground vibration test program for an F-102A airplane with а large tail. 


Introduction 


The solution of the "roll-coupling" problem has teen found to be enlarge- 
ment of the vertical fin on the Е-102А. This large tall was flight tested on 
S/N 53-1813 and increasing the teil size was accomplished by the addition of a 
"glove" to the production small tail. The regular production large tail and 
the retrofited large tails will be identical. No fuselage "beef-up" is contem- 
plated because of the large tail although some frame strengthening is contem- 


plated for other reasons. An elevation view showing the tail sizes is show in 
Figure (1). 


Because of the new tail and the limited spsed to which S/N 53-1813 was 
flown (M = 1.20 at 35,000 ft., see Reference 1), it will be necessary to flight 
flutter test ап airplane with the large tail. This flight flutter testing 
should be accomplished on the first airplane to be fitted with the large tail 
and on which the "busz" fix has been incoroorated. This is to obviate the 
necessity of placing а speed limitation of M = 1.20 on airplanes receiving the 
big ‘tail: prior to flight flutter testing. 


~ 
Flight Flutter Program 


In order that the flight flutter test program may be carried out in the 
. least possiile time a minimal program will be investigated. А table of the 
speed and altitude points to be tested 18 shown in Table (1). 
f 
Excitation will be provided by a rapid pulse of the aileron control at 
each speed point. The records are then to be analyzed by Dynamics Group personnel 
prior to release of the airplane to the next higher speed point. 


ingtrumentation 


The instrumentation to be provided will consist of two accelerometers to 
be located on the fin and two velocity pickups to te located on the rudder as 
shown in Figure (2). The two velocity pickups are to ba hooked up together to 
read rudder rotation. Outputs of these pickups are to be telemetered to ths 
ground station and recorded on magnetic taps. These outputs are then to be 
recorded on an oscillograph. 


Qround Vibration Tests 


In addition to the above mentioned flight flutter tests, it will be 


necessary that the fin modes of vibration be obtained by mea d vib- 
ration test. КЕСЕ“ eo 
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An electronic shaker іс to be attached to the lower end of the rudder 
and а slow frequency sweep made from 5 cps to 50 cps and back to 5 cps, while 
recording the outputs of the ship's fin and rudder instrumentation on ап 
oscillograph. After examination of the resulting oscillogram for resonances, 
1 ` the fin is to be shaken at each resonant peint and the mode shape determined 
х by а roving pickup. The pickup locations at which the roving pickup is to be 
a placed are shown in Figure (3). | | 


Ргерагеа бу 9 
R. С. Peller 


£ ~ | 
Спескед Ђу Ды мл.) 
R. L. ferman 


` 


Ápproved бу 
M. Dublin 
се: T. Maloy/Shustte 
W.W. Fox/ В. Strayer 
P. Prophett/ H. Cheney 
G. Putness/ V. Allvardt 
F. Cook/R. L. Johnson 
R. L. Fefferman/R. C. Peller 
M. Dublin 
Р. Haas/Dyn. Files 


Reference: | 


(1) CVAC Memorandum 07-8-185, "Results of Flight Flutter Tests of F-102A 
S/N 53-1813 With Gloved Fin", dtd. 20 January 1956. 
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Е TABLE 1 


-ALTITUDE POINTS REQUTRED FOR FLUTTER INVESTIGATION 
QN F-102A WITE UCTION LARGE TAIL 


* Flight #8 ia the maximum На" condition. 


елу "IEIDENTÍAL 


А Division of балага] пав Corporation 


FONFIDENTIAL | ° 9 Nt 


0Р-8-189 


Gloved Fin (S/N 53-1813) 
) _ Standard Fin | 
| ` Produotion Iarge Fin 4 
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. Front Spar 
, Notes: 
| C) Lateral Accelerometer 
E | о Velocity Pickup 
ы Velocity pickupe on rudder are to be locsted 


ss near the top of the rudder as feasible and 
hooked up to read rotation of the rudder. 
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OCT 5102: 


TO SPEED DELIVERY 
ог your ПЕРУ, PLEASE 


сб" ADDRESS COMMUNI. 
У CATION то ATTENTION oF 
x MOPHEC(RDZSFG/ 19-14) 
ТЕН/ evt 
SUBJECT: a AF 33(600)-5942 
Model Ұ-1С2А Airplanes 
Flight Flutter, Stability and Control 
and Tactical Improvement Tests 
THRU; Air Force Plant Representative 
Р Е 7 
TO: Convair Е 102 P о File № 7 
`. в Division of General Dynamics Corporation 
ins WED Р. 0. Box 1950 
3165 Pacific Highway 
ТІНІ 19 1956 San Diego 12, California 
лоз. ВЕР: (a) Convair Letter 6-1779, dated 18 July 1956, w/1 
OFFICE (b) ANC Letter MCPHFC(RDZSYG/1-12A), dated 3 October 1956 


l. Convair CONFIDENTIAL Report 20-8-195, submitted by reference 

(а), has been reviewed by this Command and the following recommendations 
are submitted: _ 

а. Under "Procedure! paragraph 5 of Test 2.01, Directional 
Stability and Yaw алрег Optimization, it is stated that only а qualitative 
evaluation will be made to demonstrate that right rudder will result in 
right skidding turns when wings are level and an increase in right bank 
shall accompany an increase in right sideslip (requirement Нс, раде 9). 
Seeing that the instrumentation is available, those characteristics should 
be obteined quantitatively, _ 

b, For data requirements of Test 2,03, Adversa Yaw, it states 
that alleron angle versus sideslip for both rudder fixed and rudder 
coordinated rolls will be plotted. It is not stated what sideslip values 
will be plotted. They should be peak values. Time histories of these 
maneuvers should also be included showing aileron, rudder and sideslip 
angles and aileron and rudder control forces. Roll»rate versus angle of 
bank plots are satisfactory. 
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с. Test 3.03 should include stick and rudder force required to 
hold initial trim сопдібіспа if any trim change occurs with speed brake i 
deflection, This test should show compliance with paragraph 4.6.4 of 229 
USAF Specification 18158, i х i 


0--070 "MORE AIR FORCE PER DOLLAR" ИРЕЕТ СИИ 


т (642 

ANC ltr КОРИРС(ПРЯЄРО 195 3А)СЛЕН/ ємє, ata JOT ° to Couvair, San 
Diego, Calif, Subj: Contract AP 33(600)-5982, Model F-21024 A/P, Flight 
Flutter, Stability and Control and Tactical Improvement Tests 


2. Other requirements relativo to flutter testing of the aircraft 
have been established by reference (5). 


3. Upon incorporation of the items listed above in the subject 
flight test program, Engineering approval will be granted. 
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21 December 1956 


SUBJECT: | Contract AF33(600)-59h2 (-23903) (-2926%) (-31174) 
Convair, A Division of General Dynemics Corporation 
Sen Diego 12, California 
Model Е-102А Airplanes 
Flight Flutter Testa 


—————————- 


TO: Commander 
Air Materiel Commend 
Wright-Patterson Alr Force Base, Ohio 


ATTENTION:  МОРНЕС (RDZSFG) 


VIA: Air Force Рап, Representative 
Вал Antonio Air Materiel Area 
Convair, A Division of Gensral Dynemies Corporation 
San Diego 12, California 


НЕРБНЕМСЕ: (а) AP Letter MCPHPC(RDGSFG/1-12A)JEH/ewt, dated 3 October 1956, 
(Confidential). 


| (b) Convair Memo DF-8-8, "Revised Flight Flutter Test Progrcm 
on Production Big Tail F-102A Aircraft”, dated 16 October 
1956, (Confidential). 


(c) Convair Report 20-8-031, Add. I, "Results of Ground 
Vibration Tests on Р-102А18 S/N 53-1013 and 8/3 55-3357 
Large Tail Aircraft," dated 29 August 1956. 


1. In accord with the request in Paragraph 2 of Reference (a), the flight 
flutter testing of lerge vertical teil Р-102А Airplanes hap been ех- 
tended to lower altitudes in accord with Reference (b), These tests 
are completed and the Qata is being reduced for presentation in report 
forme 
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Air Materiel Command 6-8127 
Wright-Patterson Air Force Bage, Ohio Page 2 


2. Аз requested in Paragraph 3 of Reference (в), ground vibration tests 
of airplanes S/N 53-1813 and 55-3357, gloved tail and production tail 
airplanes, respectively, have been conducted and their results are 
presented in Reference (c) which has been transmitted to the Air Force. 
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ГАШ ТС. of Generel Dynamics Con gion 
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14 December 1956 


SUBJECT: Contract АРЗЗ(600)-20169 (-33808) 
Convair, A Division of General Dynemics Corporation 
San Diego 12, California 
Model F-106A/B Airplanes 
Fiutter Model Design and Airplane Flutter Analysis 


TO: Commander 
Айт Materiel Command 
Wright-Patterson Air Force Base, Ohio 


۸۸۳7۳7707: 15771770 (RDZSFG) 


VIA: Aly Force Plant Representative 
San Antonio Air Мафегісі Area 
Convair, А Divisica of Ceneral Dynamics Corporation 
San Diego 12, Colifornis: . 


REFERENCE: (а) АР Letter “CPEFC(RDZSFG/1-12B)JEH/ews, dated 23 October 1956. 
(5) Convair Report 20-8-053 dated 6 February 1956 (Confidential). 


lo Іп accord with the requests in Paragraph 1 of Reference (a), Items a, b, 
end с have been accomplished. These items pertain to design features of 
F-106 Fin-Rudder Flutter Models. Items d ара e, which pertain to the 
flutter analysis of the airplane fin-rudder, аге іп procese of being 
accomplished пра will be eubnitted ав а revision to Reference (0). Іп 
reply to the question of Item $, no correction was included in the 
original 7-306۸ Fin-Rudder Flutter Analysis for the fin sweepback. This 
will be noted in the above revision to Reference (b). I 
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Air Materiel Command 6-8126 
Wright-Patterson Air Force Вава, Ohio Page 2 


2. The transonic Flutter model test noted in Рагоргар 2 of Refereace (a) 
18 now £cheduled for 20 February 1957. 
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DATE: 16 February 1956 
TO: W. WY. Fox о 


SUBJECT: Flight #20 Flutter and Roll Investigation at 12,000 Feet 
and Increased Area Vertical Tail. 


During this flight, aileron pulses were used for excitation for con- 
tinuation of the flutter program which was extended to 1.2М, 


1.2M is the maximum to be investigated for this duct configuration 
because of buzz intensity. 


Full deflection aileron rolls were accomplished at several mach num- 
bers through а range of „6М to .95M at 12,000 feet. There were no 
in-flight indications of any undesirable characteristics. Telemeter- 
ing indicated approximately 1 "G" lateral load. Roll rates were 
extremely high; in some instances approximately 50° in excess of 
requirements. 


It seems reasonable and desirable to investigate roll performance 
using a maximum of about 59 of aileron. The 5° maximum is suggested 
because it would insure appreciable maxinum lateral load reductions; 
we would retain more than adequate roll rates under.most conditions 
and would, I believe, retain satisfactory aileron control for our 
extreme conditions. In addition, 1% could cause a quick and com- 
plete alleviation of our double-headed stick clearance problem; 

with a compromise change, it could cause some alleviation ої сіваг- 
ance and cause some improvement relative to lateral control over- 
sensitivity. 


For an interim, and perhaps permanent solution to the lateral load 
situation, without fuselage Бееї-цо, the aileron stops could simply 
be changed to approximately 59 max. then, if the present plan to 
alleviate lateral sensitivity works, the final solution for tail 
retrofit is clear, 


For long range planning, and in consideration of the F-102B, а 
sophisticated fail-safe maximum aileron angle scheduling device 
should be developed. Рог the F-102A, the ultimate required may be a 
2° change scheduled with landing gear position, 


If the proposals for the retrofit case are unsatisfactory, I suggest 
we consider some limitation similar to "maximum aileron deflection 
below 20,000 feet and above 450 knots indicated air speed shall not 
exceed half deflection," 
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Could ап early meeting оп this subject Бе arranged? 


Chief &ngineering Test Pilot 
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Subjects Contract AF33(600)=5942, 23903 
Convair, A Division of General Dynamics Corporation 
San Diego 12, California 
Mode]. F-102A Airplanes 
Theoretiosi Flutter Investigation of the 7-102 А 19ئ۸‎ 


То: Commander 

Air Materiel Command 

Wright-Patterson Air Force Вазе, Ohio 
Attentions МОРНЕС (405Е-6) 
Vis: ` Air Гогов lant Representative 


References AAF Specification 1817 "Flutter Divergence and Неуегіті in 
Aircrafts Prevention of" 


Enclosures (A) Convair Peport ZU-8-032 "Theoretical Flutter Investigation 


of the F«102A Airplane” 


1. Enelosure (А) 18 herewith submitted in accordance with tho 
provisions of Contract Мо» №33(600)--5942 and «23903. 
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CONVAIR 


й Division of General Dynamico Corporation 
(San Diego) 


Е 102 PO Fils Мо Z= 7 


+ | EE c в Ха тәріу хорор to 
» NM: МИРЭЛБМ 6 
THIS LATTER МАХ BS DECLASSIFIED Lag 83-4425 


\ инди 20010310222 ARI DETACHED» Lira 16-6070 | 


~ 


25 January 6 


Subjicts | Contract 4733(600)е30209 
Gonvedr, А Divieion of General, Dynemice Corporation 
San Disgo 12, California 
Hodal 7-2022 Airplanes 
7-1028 Adrplene Revised Flutter Кодља Progres 


Тео Gornander 
Air Matoriol бєлгсө 9 
Wrignt-rattcoraci Air Fores Race, Фо 


Attenblens МОРИС (UCST-6) 
Vias Абе Fores Plent Remesontativo 


Reforeaca: (а) базбатсаса at Dayton, Ohio, Бобер Ú. Mykytow e£ WARG 
aud Ro Lo Foffernaa of Oonvair-30 аз 13 Осёосог 1955 


Enclosure: (А) Convair Sserat Momo #2. 08-308 dated 21 November 1955, 
"A Roviosd Pregren of Plotter Model Testing for the 
7-1028 Лісрдайвоы" 


іо Ав requested да Refercuco (а) confcrones, Eneleeuwro (А) ie 
foruerded for approval sud suggested тобі ве отно 


CONVAIR 
1 А Division of Couerd! Dynamics Corporation 
| (Senj Disgo) 


22 De, — 
4 Ч. М. Fox 

Sonicp Projest Essinoor 
Diotributiicn 3 | 
ANG 1-3 н/3 copies of єпоїо <> 8 чуо oncle 
AFR 4-6 173 copios of enelo 
1А070 (1) w/o опей 


ве: Dayton 0894620 (2: ће Meere (2) 
Contracts | Не Fe Brau (2) | 
Јо да 110910 (2. Üm To ? Лав (2) 


E. Го Sonnen Mele 8 Роде (3) 


300% z 
" ... -9 ма 
۹ РА 
FEB 6ھ‎ НАСА = Langley 
ше 1 
pROJEC > 
Ер 7 سے‎ ний Langley Field, Va, 
т Р 102 P O Pile Мо Т- 7 January ll, 1956 
(Rec'd AFIFR 24 jen, 156) 
MEMORANDUM For Associate Director I > 
Subject: Rockot побої flutter teste of fifth set of 1/9-gcale | "2 С 02: 
wings (cambered leading edges) of the Convair 2-102 5 EN OE | 
airplane = Telephere conversations with Me, А. D, дэээ | 
Mae Lollan of Convair, "E Ю ТА . 
Вобегопсо: Langley Lot. бо АРШЫН Jan. 4, 1956, Enc, EC 3, ингэ 
1, Tho fifth rocket flubier кодећ to test Convair 7-702 wings мар ME 
being prepared for flight tests on January 6, 1956, when 14 vas discovered ~ 


that the upper surface skin of the right wing наз loogo. The landing goer 
doo? was rezoved and it eould bs soca that the skin doubler had pulled 
eway from the spars and ribs, Tho area involved is about a Square foot, 
from а lino located 17 inches from the lending edge point to а line losated 
За inchoo from the leading edge point. These lines oxtead spanwise from 
just outboard of the root chord to tho second fence (about 12 inches), 


2 2. 1 galled №. А. D, Мае Lollen,om the afternoon of January 6, to 

< inform him of tho skin looseness, He sald that he and hio associates 
would desido on a course of action and call мо back, T told him T would 
determine whether or not the ving 865314 Вэ rouoves undanased from the 
452527225. 


2. I told him that tho data letter ботогїор results of the fourth 
teat left Langley Fiold on Jenuary 4, 2956. 


бо Ұс. А, D. Mae Lellan returned my coli on January 10, 1956; and 
ваза that Convair profcerod having the wing shipped to then Тог POpair, 


З» I told him that І hed eonfovred with МАСА shop personnel eoncorning 
femoval of tho wing fron tha sirframe and that they expected to have to 
uge hest to soften the bonding рагар)єм гор to allow removal of tho wine, 
Kr. Має Lollan felt that смей application of heat uould probably destroy 
or weakea the Epon б Бонд in the remainder of the wing and ho uchld prefer 
not using heat for this reason. 1 told him that ve would deeido on som 
other courao of aetien. 


6. І told hin thet чо черта вајр the wing as soon as possible and 
that I would call him ag to the chipping date and mode of transportetion, 


7. The name с? the eireraft, Геї 02 was not mentioned during the 
conversation which мав hold in such a manner as not to jeopardise security. 


Битке R, 00Хө11у 
Aeronautica. Research Scientist 


f CONFIDENT eis DPI 2 


CONVAIR Сору Nos. 
А Division of General Dynamics Corporation 


(San Diego) 


LETTER OF TRANSMITTAL MAY BE DECLASSIPIED 
WHEN DOCUMENTS ARE DETACHED 


ір reply zafer toi 
APR 7 
6-6303 

Leg. Ho. 24152 


24 Wovezber 1939 


Subjects Conteact AF23(600)-5042 
Convair, A Division of General Dynamics C. poration 
San Diego 12, Собора 
Kodelg YFo102 and F102 Airplases 
Diutter Кобе! Vibration Mede Data end Test Progran 
Chongos 
102 


F Р та 
203 Air Foros Develepssot Fiela Reprogentativo О File Ne 7 
Langloy Field, Virginia 


Attention: D. С. Stono / В, Я. O'Kelly, НАСА РАНО 
Vass Ме Feros Plant NRepresontative 


Reference: (а) @elephons eonvorsaticme оп 19 Сажъст 1955 beburon В. Ёс 
028 Kelly of НАСА PARD and A. D, Нас е Лао of Convair, 
Зав Diogo 


(о) Gonforance аб Payton, Chio, on 13 Ostobse 1955 botucon 
У» Mykytow c£ ЧАДО, E, Kats of НАС, and B, Lo Uefforknn 
of Convair, fan Diege 


Pnelesures (А) iede Lin» Plots of Resonant Медов of з Cantdlovorad 
Reduced Stiffnons 2/0 Seale 77-102 Wing and Eleven 


(В) Hode Liro Ploto of Reacnaat Medos of абез статей 2/9 
Seale 17-403 Wang “leven Having Cambered Leading Бадо 
пша 823890 2458 


(0) Gonvedir Confidontiol Боро 20-9-022, "Donkgn and 
болабгавбіоа of РЛОРА Fia ПовкоФ Fluttor kadol., 
dated 25 Hay 3659, 


3, As soquosted in Raforense (с), Enclecures (A) Shrouga (6) взабада 
tho паде line рафуботпа for the Gountilovaers който of oho рофисоб об ково 1/9 
teal? medel of tho ХГ-102 wing ard exer, 943 сітбогед leading cago 1/9 evalo 
себе! of the 22-102 wine ced tho гейкев со ос 3/5 сео mafol e? the 
7-102۸ fin, 


"А ' چرم‎ UM ВА: i UU х 

Е TO ДР Ра басм Е Ы 
і | ще | 5 | 4 ۱ . ИГ te 
га бах | | e ү s и 
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CONVAIR 


А Division of General Dynamies Corporation 
(San Diogo) 
Air Forco Devolonmasnt Field Reprossentative 24 Коусаћев 1955 
Longloy Field, Virginia 6-6303 
Page 2 
2. Хо сол Да the information givon іп Bofersneo (ај, tho canborcd 


lending edge medal is to be test flovn to Моєї mmber 1.6 without Техловієй 
insulation instead of to Mash number 2.2 with Trotmosled Insulation مہ‎ 
originally planned. Reference (b) 16 the authority for thie roviaien im tho 
model toot propem. 


CONVAIR 
А Division ої Серого]. Рупошівв Corporation 
(бал Diego 


£ Ф.Ф?» on. 
Ч. We Род 
Senior Projoet Bnginsor 


Bintribution: 

AFDPR 1-3, w/3 copios of enola. (4) and (в) 
and 1 сору of engl, (0) 

АРҒА #4-6, wa copies of ensis, (А) aud (В) 

14020 (1) w/o enek, 


LETTER OF TRANSMITTAL MAY EG DECLASSIFIED 
WHEN DOGUMENTS LRE DETAG.JED 


ee: Dayton Office (2) 
Contracte 
Jo Jo Alkagin (2) 
Ro 1, Borgon 
L, Moore (2) 
Н. Ре Веома (2) 
№ Dublin/Fefferman (2) 
Ruger, Filos (2) 
Медеї 8 P/O (3) 


October 28 ‚ 1355 


| | 2 (2 А ыг 


То: Віт Porce Development eld Representative < МАСА, augina 


Aerontutical Leborstory, Гаглћву Air Force Вазе, Ve, 


(0 Subjects Results of vibratior studies of the fourth oot of the 


э 


1/9-вовіе fl'itter wing яоде1я ofethe Gonvair Pelor й 
Referance: langley iet. to АҒЫ Jan. у, 1955 Enc. "E 
2 >) Memo, dated February 16, 1955 regmxding сосФетелес et 
| een third l/g-ncale Cosvair 2102 0 
prototyye, бу Ur. Burke R. 


| OF Kelly 


\ 


1, 14% vould be appreciated 19 your affice would forward the 
information of this letter to Convair mt 5502 Pacific Highway, San 
Diego 12, California, marked for the attention ої Hr. А. D. Мер Lalle. 


- Вой to МАРС marked for the atteution of Messre. Честу Kets and b, J. - 
Rykytow. | 


2. The ба Get of wagel wings was construciod similar to tne 
previously investiggied висе; t that tueir st{ffriees has teen | ^ 
reduced by 15 percent, The therrovlad coatin. Las uct been applied 


(as it was Гог the Li rd set of winga) since the fligts test vill be to only 


M = 1.6. The vibrptior studies vere nede vith the complete nodel mounted 
over the exciter ір the seme meaner во doseribed in reference (в). 


3 fhe ary of tha vibration researc): ‘bre shown іп figure 1, as 


in the vibration investigation of the thirá set of wings (with летш} 
combing, reference (b)) there seam to ba but little a gecemi? Элис _ 
the present wings and the first set of тілер which vere chosen ре 0 
standard of comparicor at the conference of reference (b). Because thene 
vings aro of reduced stiffness, sore differences ere to be expected, 
Alttough the fivst mode frequency is high (92 eps} 14 Lhe present срео 
the locatior ої the node Mine ts iL aygreemert with previous wings. The 
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October 20, 1955 


MERORANDUM For 48 


| эмдөө ellan of Convair, 


model flutter 


| ше 161180: called më to inform me that 
$ سیت‎ of БАРС had decided te test the 
we ваа of M = 2.1, They 


ъв removed p the wings. A letter fron‏ 1 پٹ 


хэн the data letter. covering resulta from 
jd te галаа бад. за | а few хүйн: 1 asked 
паша 227! wing 4 


Зо The neme of the airplane was not mentioned during the conversation 
which wes held in such а à Way ав not бу jeopardize security, 


Pd 


TO (И GOPPERT, Major, USAF 
ю Эё, Told “apresentative 
‘As the НАСА Libs. tory 

зу Alr Рог с баво, Va, 


| BROW bes 


БЕКЕР | 
The "i 


Р © семе -Ф pe 
(1 20799 | 
У 13 October 1955 
Тоз М. Dublin | конф | 
Prom: R. Ь, Fefferman 


Subject: Trip to МАРС Aircraft Lab, Dayton, Ohio to Discuss F-102A and 


Persons contacted were W, Mykytow and H, Kats. 
The folloving memorandums were hand transmitted to them: 


DF-8-167 Ада I 31 May 1955 


РР-8-176 30 August 1955 (with data in excess of 
М = 1.2 penoilled in). 
DF-8-178 5 Ootober 1955 (with verbal comments 


about aircraft changes before flights 
аап бе паде). 


шид | Е 162 РО Fil- мо Tî 


Mr, Katz requested that counter number intervals on flight 
test reports be indicated. The сазе in question чаз Z0-8-5 
12-26 for which the interval was later verified as two 
весопӣв, 


Flight Flutter Testa 


Results of flight flutter testing of S/N-53-1791 out to 

М = 1.4 were discussed, Permission was received to fly out 
to top speed at the high altitude without requiring shaker 
runs, However, WADC requests that a run in between M = 1.4 
and the top speed be included &nd that at both speed runs, 
the output of the vibration pickups be recorded, 


In the next sumnary of flight flutter tests, WADO requests 
further representative records and & complete plot of dynamic 
pressure versus altitude in the transonic range of all 7-2 
planes to date, 


Mr. Каї is preparing а reply to our letter of 5 August 1955 
in which ме summarised the model tests to that date, and 
suggested the further use of spare models, Mr. Katz's letter 
will state that ма fire Teat №. 5 with 15% reduced stiffness 
and fire Test №, 6 to M = 1,6 without the use of thermo- 
cled coating. Pending the successful outcome of thease two 
flights, the F«1024 model program will be finished and per- 
mission 18 granted the non-destructive tests of a pair of 
wings as requested by Convair Structures Group. This spare 


І ~ А ۱ Ч 
! 
| & @ 


1 | model, аз well as all others, shall bs completed and sent 
| to НАСА. 
7-7020 бгоуде Vibration Test 


Мг. Katz will addreas the necessary changes to the jJ P O in 
their letter of 13 August 1955. Paragraph la (1) will be 
altered to readi 


Wing tanks 2 and 3 full, fuselage tank empty, aft tank 
full, no external stores. | 


Paragraph la (2) will be eliminated, 


Peragraph 1а (3) will read; 


Wing tanks 1, 2, and 3 full, fuselage tank full, aft 
wing tanks empty, 50% full external fuel tanks. 


Other requests of the subject lettar were agreed to by 
Convair representatives. 


-102 d Vibrat th 


МАРС will try to have representatives present, but in any 
case Wishes previous notification of testing date. МАЇС re- 
quests that future ground vibration test reports oontain 
pertinent mass parameters of movable surfaces, 


102 t раћ 


Ргортев of this study wes outlined and І pointed out that 

our results indicated inetability in the supersonic region 
where the airplane had already flown sucoessfully. МАРС re- 
commended that we wrap up this study in a final report in 
which we should compare observed results with our calculations. 


| | Ё-102В Analytical Flutter Investizetion 


МАРС recommended that we perform а minimal study if we pro- 
| vided an adequate model program. To this end 20-8-044 "Out- 
۱ line of 7-1028 Aerodostic Investigations" should be modified 
| reflecting this attitude, Мг. Mykytow requested that we make 
а fin-rudder analysis immediately. 


11028 Flutter Model Study 


The proposed Convair program outlined іп DF-8B-104 "A 


- 3» 


Practical Design and Test Program for a 1/8 Scale #-1028 
Flutter Model" dated 12 August 1955 was unacceptable to МАГС, 
Convair representative pointed out that limited data from 
flight flutter surveys indicated that higher altitude condi- 
tions produced lower demping and that our program was de- 
signed to model test the entire airplane at highest Mach 
number and at an altitude in excess of the minimum at which 
this speed could be attained, Notwithstanding, МАРС із most 
apprehensive about the flutter characteristics in the trans- 
onic regime at highest в. Means of attaining WADC desires 
were discussed, Convair representatives elected to take 
matter under advisement and propose а new program, 


Design Specialist 


сог М. W. Fox 
T, Maloy/M. Edelstein 
W. Mykytow 
Dynamic Files 


IE с 


Y | | ` . Суња E | 

NER 22 e 
RECEN ED "E PES ^ 
DF-8-178 | 5 October 1955 IR ME 
001115. | УДА 
Е-10« 2 : P 


PROJECT 
к erricü 


Е 102 PO File № 777 


Data obtained on Flight 30 of F-102A S/N 53-1791 have proved ade- 
quate for oompletion of the 25,000 foot phase of the flight flutter 
tests, The test outline presented in Reference 1 calls for testing at 
35,000 feet to а Mach no. of 1.5; however, extrapolations of data 
accumulated at various speed points up to Мл = 1.4 indicates-the pre- 
sence of adequate damping at Mach numbers considerably in excess of 
1.5 at 35,000 feet. 9 


The completion of the modified program outlined in Table I reqdires 
that several flights be made at test altitudes of 25,000 and 15,000 feet. 


Lifting of the flutter restriotion on the test airplane for Mach 
numbers пр to, 1.5 above 35,000 feet із considered to lift the flutter 
restriction below 35,000 feet indicated sirspeeds equal to or less than 
that achieved at М, = 1.5 and 35,000 feet (i.e, 545 Knots but not greater 
than М, = 1.5)є 


Completion of flight flutter testing at 25,000 and 15,000 fest 
will of necessity require that flights be made during those times of 
day when atmospheric turbulence at test altitudes wil] be at a minimum, 


| 


fhe raised limitations on the test airplane offer considerable 
latitude for conducting other essential tests not related to flutter; 
consequently it 18 suggested that a program of non-flutter testing be 
established which will be tolerant of interruption when conditions are 
appropriate for conducting flight flutter testing (i.e. smooth air at 
teat altitude). 


* Flutter restrictions for 
other F-102A airplanes are 
defined in Memorandum М-8-91 


Mode Ж... 


Approved by: 
f M. Dublin 


K, Adrian 
G. Putness/R. L. Johnson/V, Allwardt 
co: М, М, Fox 
Ч, Prophett/H. Chevey гэ "EC 
, 5 Ж : : . 3 I 


. Ма10у | 
M. Dublin / Dyn Files 


DF-8-178 -2- 


Refersnce 


1, Convair Memorandum ПР-8-167 "Outline of F-102A S/N 53-1791 Flight 
Flutter Tests for Configuration Without External Wing Tanks" revised 


18 May 1955 


г. Convair Memorandum ПрА-8-331 "Dive and Pull-Out Performance — F~102A 
S/N 53-1794 Flight Air Loads Flight Test Program" 


ЩЕ. DF-8-178 


true Mach number 
Pressure altitude (feet) 
- True sir speed (MPH, standard day) 


Remarks 


No Record 


Sweep Records 


Decay Records 
Decay Records 
Decay Reoords 
No Records 

Sweep Records 


Decay Records 


Compressible dynamic pressure (158/242, standard day) 


М See Reference 2 
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8 NACA ~ Langley 
| Coweant & Return to 
Contract Administration 1) дан 
l For Ínforseation +“ , 
| оз, Зм dio وڈ‎ НЕ Langley Field, Ча. 
| Сору 12 Augast 10, 1965 
aie: PSL /— Rec'd APDPR 17 fg. 55 


мол газ? Adwiniatrator 
MEMOCANUUY For ABoociate Direstor 


Фојарђопе conversation with Mr. А. D. Мас Lollaa of Convair, 
San Disgo, concerning "По rocket model flutter tect 
of the 1/5-аса1а Ё=102А vertical fin 


| с 102 PO File № 17/ 
1, Q August 9, 1265, Wr, i. D.' Mac Lellen of Convair, San Diago, 
called me to obtain а рго,гебо гезог® ол the rocket flutter тосај testing 
of tno 1/S-scala Е-1024 vertical fin. I told him that tho model жая being 
instrumented at this time ага firin, would be avout August 15 te 25, 1955, 
He wanted to be notified when a more definite testing date із known, out he 
did n t say 4efinitely that re would witness the test. 


Subject, 


2, I asked hin when the пат models would ue shipped end re seid in 
about а week when their vibrational testa are completed. Іп one set, the 
winga are of reduced stiffnsas to be tested to M = 1.6 and in the other set 
the wings have cambered leading edges and reflex tips to be tested to 
М = 2,0. The last montioned wings will have а Shermoclad coating which will 
be thinner than tbe coating applied to previous models. 


3. The name of the airplane 7-108, was not mentioned and the 
canversation vag held im euch a way that security wouli not be jeopardised. 


<€ 
Burke К. 2'Kelly 
Aeronautical Research Sclantist 
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pos PHE INFO. CYS. 70:‏ 
سس سس سے لس لے 

то MU. о. 


a 
موم‎ PME ES в /ДОРРАЯТ, Major, USAF 
PRO’ X. bee ue cit ES | і: Dev. Ран. 3 Hepreaentative 


ALDPESS ANY REPLY At the МАСА Laboratory 
"ВН. TRIS OFFICE Laigsty Air Furos Buse, За. 


Ц, 


TO speso nülivgay де 
о. тока Beer BA 


ation 
202 PO File No 


» 884 7 Аре 55, удава, 
S а Ж: 6-1963, ата E En did 1i | 4 de 55, nel. 
psc 13 Ard 25 with personnel of МАРС Aircraft 
M. Dublin, Convair, San Diogo, 


ы and. (b) База been гочйенес hy this Command 
*r6 nadas 


' the 2... 
m "hat [3 ҮР-10 O26 میں‎ 


алд Ма Gomara does nct emeur with the contractor 
fat. the D-30238. aiser г lantiy similar tj the 
Pes elude: Puttar мэдэр | of à Ad 


3 за نشم‎ 
Vestige tion 


" 


- ме ЧЕ за я 
За нм ابی 1 کرتشم مج‎ Жайыл ъа ЛЖ 
Ч 


| to Бъри, San Diego, 


نے ЕТ‏ وو رھت ہوا 
AP 33100) -59&2, -23903, -29264, 2‏ 


E. Subi: nei) Go5mtracte 
Flutur 8 tatus C қ 


caosary. 1% ia requested that plans for а 


of the subject мав felt пе 
tted to this Command for review. 


р.102ь flutter model be subi 


. й 


t 0ئ‎ A 1 
Ж GAKL г. DAMB GNG 
Colonel, USAF 
013188, 0ھ‎ Division 


25H0P-18 778 


ЧОН. 


: | | Сме ENTIAL "е і | 


А Division of Goneral Dynamics Corporation с? را‎ 2 / 
(San Diego) і 
Log Ко, 3-2953 
In reply refer tos 
WP 3 ADM; Ба. 
624255 
$ August 1955 


| Subjects Contract АУ33(600)«5942 

| Convair, А Division of Ceneral Dynamics Corporation 
ы San Diego 12, California 

| Model YF-102 Airplane 

: Flutter Model Program Resuma’ 


| = Air пен Command Е 102 РО Fila Мо T- 17 


| Wright-Patterson Afr lores Paso, Chie 
Attention: МОРНРС (4С5Реб) 
Vía: Air Foros Plent Repregantative 


Reference: (a) Convair Confidential Memo М-8-43, "Trip Report to 
МАРС on Model B Acroclactiec Inveatigations®, dated 
24 Мау 1955 = copy to я. Мукуфом (Aircraft Lab, = 
Dynamics Franch) 


1. In order to formulate the гомаїпдог of the free flight 
flutter model program 45 is desirable to appraise results and current 
work to date. Table I presents а sunmary of the model tests comploted, 
planned and suggested. 


до Plight testing ef the sambered leading edge wing model for 
test 6 noted in Table I 4211 conmplote testing of ҮҒе102 wing models 
of the original structural configuration. Testa of the reduced stiffness 
wing modele for flight tests 5 and 7 will complete all testing of YF-102 
wing models, Test 5 is made to Mech 1.6 as requested by tho Air Force 
іп Reference (а). Test 7 18 suggested to investigate the speed range 
up to Mach 2,1 with the minimum thermocilad coating considered safe, 
based on the results of other flights of coated models. 


3. As indicated in the table, the reduced frequenoy 7-102۸ fin 
modal will be tested to Mach 2,1. If this test is successful, it is 
anticipated that no further testing will be required and the fin model 
designed to directly simulate the eirplans fin will be a spare. 


4» Since two spare pairs of YF-102 wing models vill remain, the 
Contractor's Structurep Croup hao become interested in possible acquisition 


CONFIDENTIAL 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 
Commander 5 August 1955 
Air Vateriel Commend 64235 
Wright-Patterson Air Foroe Pase, Ohio race 2 


of one pair, This рајг of wings vould be used for experimental 
determination of the structural characteristics of a delta wing 
structure, New theoretical. work 18 plenned whish would be greatly 
assisted by structural teats of such close tolerance modelo, The 
determination of structural deformations end skin stress distribution for 
various loadings would be primo objectives of such investigations. 


5. It ів requested that comments or approval of Table I and 
the suggested use of a spere pair of wing modale ав noted in рого» 
graph 4 above be given ав goon as possible. 


СОМУАЛЯ 
A Division of General Dynamios Corporation 
(San Diego) 


© 22,00. 


W. W, Fox 
Senior Project 7ئ10‎ 


Distritutions 


АМО Copies 1-10 
AFPR Copies 11-23 
LADFO Copy 14 
NACA/PARD = Attn: D.G. Stone/B,R. O'Kelly 
(via АРСЕН Langley AFB, Мао) Copies 15-16 


Dayton Office 17-18 


Contracts 19 

J. J. Alkazin 20-21 

А] Cross 22 

R. Г. Renson 23 

М. М. MeCrenry 24, 

W, F, rom 25 

4. Dublin/ 

Я. Fefferman ЖИ 26 
Ener. Files 27-28 wu/àltto master 
Model 8 P/O 29-31 
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АВЉЕ 


۲۶90722 Summary 
Test Completion 
Order of Test Model Туре Hagh Won | 24816... 
2. 1/9 Seale Wing = Orig. Config. 2.35 12-8-53 
(Uncoated) 
2 Same ас 1. 1.93 2-274 
3 1/9 Scale Wing = Orig. Config. 1.97 11-3-54, 
(Thermoclad coated) 
4 1/5 Seale Fin = 15% Reduced 2.1 5-26-55 
Freq. (Tharmoclad coated) 
5 1/9 Seale Wing «+ 151 Roduoed 1-6 8-19-55 
Stiffness (Uncoated) (Estimated) 
5 1/9 Scale Wing + Cambered L.E. 22 8-10-55 
(Трагкосјед coated) 
"(Tentative) 1/9 Seale Wing ~ 15% Reduced 221 12-16-55 
Stiffness (Uncoated) (Estimated) 
Hot Seheculed 1/9 Seale Wing < Orig. Config. Spare 
Not Scheduled 1/9 Seale Wing = Огір, Config. Spare 
Not Scheduled 1/5 Soale Fin = Direct Simulation Spars 


CONFID 


qx $a 47‏ ںہ 


Tast 
Date 


225254, 
5.654 
(Structural 
Failure) 
5-16-55 
88-55 
(Estizated) 


10-19-55 
(Estimated) 


11-14-55 
(Estimated) 


2-14-56 
(Estimated) 
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CONVAIR 
А Division of General Dynamics Corporation 
(San Diego) 


In reply refer tot 
WWF 1AML 1bh 
6-2514 


12 May 1955 


Subjects | Contracts 4733(600)-5942 and «23903 
Convair, A Division of General Dynamics Corporation 
San Diego 12, California 
Model Г-102А Airplane 
Fin Flutter Model and Flight Flutter Testing . 
of Airplane with External Fuel Tanks 


То: Conmander 
Air Materiel Command 022 РО File No T 7 
Wright-Patterson Air Forcea نو‎ 


Attention: МОРНҒО (WOSP-6) 
На: Air Force Plant Representative 


Reference t (a) AMC letter МОРНЕС (WCSFG/19) WFB/eh dtd 8 Feb 1955 | 
Convair Conf. Memo 08-8-167 "Outline of ٣٢-۸ | 
S/N 53-1791 Flight Flutter Tests" dtd 25 April 1955 


1. In reply to paragraph 2.4 of Referenco (а), 3% Нав been 
mutually agreed upon by Air Force and Convair representatives. that one ' 
fin-suddex model shall incorporate reduced fin root attachment fixity 
and reduced outer skin thickness. This reduction vill give, as near 
as possible, а fifteen percent reduction in fraquencies, The completed | 
finerudder model. which had been built ав a direct simulation of the full 
scale article will be held ав з spares 


Zo With raspect to flutter tenting for the airplane with external 
fuel tanks as noted in paragraph 20h of Reference (а), it іг the contractor's 
intention to submit a detailed outline of flight flutter tests similar to 
Referance (b), This outline will be released іп the near future, prior to 
availability of external tanks, pylons and related equipment, citing 
epecific test procedures for the airplane with full external tanks and 
with half-full tanks having a forward Gega in a dive and an aft байс іп 
а climb, єв ۶۵۵۲۰۰۰۱۷1۵43 ۰ 


СОКУАТЕ 
А Division of General Dynamics Corporation 
| Dayton Office (2) idu Шешә) М. W. Мобг 
$ оп се o но ИСЪГВЗКУ 
من‎ T Contracts KK Wo Fo Brown 
AFPR (3) мою J: J. Alkazin (2) We We Fox Dublin/Fefferman 
| А1 Gross Senior Project inginesy Engr. Files 


В. L, Benson Model 8 О (3) 


42 Go 


HEADQUARTERS 
дом AIR MATERIEL COMMAND ^ 

То... ly sw ifex _ | WRIGHT-PATTERSON AIR FORCE ВАЗЕ, OHIO £ 
For Action as 1 941 08194 G ЕИ 
Рог Reply 1 120 Ў 
Comment & Return to RECEIVED luego 
Contract Administration 8 10 SERED DELIVERY yp! 
Mab i E E APR 29 555 ADDRESS COMMUNI- 
Id C CATION TO ATTENTION Os 
Copy to ۴-102 

С 52 PROJECT MCPHI'C( WCSFG/19~2 
Ре: ^ LL ll OFFicg WEB /eh 


Contract Administrator 
SUBJECT: Contract AF33(600)-5942 


24 1/9 Scale Wing Model with Thermoclad Coating = Dynamic 
Similitude of 
THRU: Air Force Plant Representative + 7 
тоа Convair | Е 102 P о File ^ 


Diviaioh of General Дупеліоз Corporation 
Ps Os Box 1950 

3165 Pacific Highway 

San Diego 12, California 


Refs: Convair ltr 6-1299, dtd 14 Маг 55, м/іпоївь 


1. The referenced data has been reviewed and it has 
been concluded that the thermoclad covered model (model по, 3) 
has dynamic properties sufficiently close to those of the actual 
airplane to permit firing of the model, The data on thermocled 
effectiveness gained from this model would also be applicable to 
future themoolad-covered models that will be tested to substantiate 
safety from flutter of the airplane, 


2. This letter confirms telecon authority to proceed with 
the test between the W.À.D.C4. and Convair and ف۷۷‎ 21+0۰ and Р.А В.О,, 
NÀCA, Langley. 


FOR THE COMMANDERi: | 4 í Z Ж (ње 
CARL Е. D 


AMBERG 
ISO: Б Colonel, USAF 
AFPR Office, SAAMA, Con y T . af вой, Dygpmics, Chief, ОА Division 
San Dieno 12, Calif. #7 м _--- 


To: Convair - A Div. of Gan, Dynamics, | Diego 
Айл: Contr. Adm. 
Parts 5 пев 
Grr Croup 


š E PES 
Forwardey x f | 7 СС 
JAMES F, (۸۷۷۸8711۷, Ir, Colonel, USAF A 
} 


AF Plant Нерговепіайув 


Zn mt АТ 


На АМС Form 9, 28 Aug 52 "MORE AIR FORCE PER DOLLAR" 


г 


чу 


#! 


Subject: 


Tot 


Attention: 
За: 


Reference: 


Enclosure: 


1. 


San Antonio Air Materiel Area 
Convair, А Division of Generel Dynanias Corporation | 


Si AEE g уа 


G&2NFIDENTI AZ Log Но. 3-1533 


2 . 
08343711 Cey y #23 
А 04.38.01 of лем? b,- aic. opo. сіс. | 
(San Diego) 
In reply refer to 
ыға | 
61299 GA 
l4 March 1955 | ЕТ 


Contract AF33(600)-5942 

боптаїг, à Division of General Dynamios Corporation 
San Diego 12, California 

Model YF-102 Атрјаве 

1/9 Seale Wing Model with Твеглосіай Coating = 
Dynamico Sinilitude of 


Conmander 
Air Materiel Command 
Wright-Patterson Air Force Ваза, Ohio 


| 2 
ریو بت‎ = 102 PO File № 7-7 
Air Force Plant Representative | 


San Diego 12, California 


(а) МАСА Meno for Associate Director from В. R, O'Kelly, 
subject, "Conference at Pilotless Aircraft Research 
Division concerning degree of sinilitude between 
third 1/9-scale Convair Р-102 flutter models and 
the prototype", dated 16 February 1955 


(b) NACA Letter to AFDFR/NACA, Langley AFB, Уа., 
subject, "Results of vibration tests of third set 
1/9 suale Convair F=102 flutter wings", dated 
25 February 1955 | 


(А) Figure 1 ~ Wing mode shapes and frequencies noesured 
on two uncoated sets of 1/9 scale models mounted on 
simulated fuselage. 


(B) Figure 2 = Centilever лодва and frequencies for 
1/9 seals wing panels with and without thermoclad 
coating. 


Paragraph 4 of Reference (а) indicates the procedure to 


be followed for establishing the validity of the third pair of 1/9 
всз16 ҮЕ-102 wings and olevons with respect to dynamic similarity. 
The procedure as stated in Reference (а) was agreed to by Air Force, 
НАСА and Convair representatives present at the conference noted in 
Reference (a). 


CONFIDENTIAL 


GONFIDENTIAL 


ONVAIR 
A Division of маш! Dynamics Corporation 
(San Diego) 
Comander 14 March 1955 
Air Materiel command 6-1299 
Wright-Patterson Air Foros fase, Ohio Page 2 


2. Reference (b) contains the resulte of testa described 
in part (d) of paragraph 4 of Reference (a). 


3, Enelosures (А) and (B) contain the results ОҒ tests des- 
cribed in parts (а), (b) and (o) of paragraph 4 of Reference (а) 
which are submitted for oosparison with results noted in paragraph 2 
above, The test conditions for the two "osntilever" tests differ 
sufficiently to influence the node shapes. The МАСА rocket casting 
in which the model wings are anchored introduces flexibility not 
present in the Convair test since the Convair test was made with tho 
wings cantilevered from a test Jig. 


фе A comparison of the test results discusaad above indicates 
the satisfactory sinilitude of the third set of wing models. Per- 
mission 18 therefore requested to proceed with flight testing at the 
earliest possible date. 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


ПІ Fre 
Ч, We Fox 
Senior Project Engineer 


Distribution: 


АС Copies 1-10 w/3 copies only of өпсів» 

АРРА " 11-13 w/o тон: 

ТАРО Сру 14 м/о en 

NACA/PARD (0.0. ey راید‎ O'Kelly) Copy 15 ч/епсів, 


Dayton Office Copies 16-17 м/о өпсіз. 

Contracts Copy 18 w/o encla. 

Wo Mykytow Copies 26-27 w/encls. (vis Dayton office) 
E, W. McCreary Copy 19 w/o епсіз. 

Dublin/Fefferusn 20-21 ы/епс1в. a9" 

Engr. Files Сору 22 w/encl. and ditto master 

Model 8 P/O Copies 23-25 w/encla. 
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vA | | 
| x i 
Cer We ra 
HEADQUARTERS рум 3 
AIR MATERIEL COMMAND 50» 


WRIGHT-PATTERSON AIR FORCE BASE, OHIO € У 


TO SPEED DELIVERY ` 
ОР YOUR REPLY, PLEASE 


пз ogg сенш, 
WOPHFC( VCSFG/1 
Е 302 PO File Ro 1-9 бек“ 


SUBJECT: Contract AF 33(600)~5942 
21 102۸۔7‎ Flight Test Flutter Program 
| To, а, ОК + Cote 


THRU: Air Force Plant Representative For Action as Indioated qr 


Рог Керју 0 
на S Comment & Return to 
Ke ei | | Contrüct Administratio 
vi eneral Dynamics Corporation рог Informati 7 
Р. 0, Box 1950 222 = 
ا ب ما ا م ر‎ та, 


3156 Pacific Highway Copy to 


San Diego 12, California 
nie: (227 
Ref: (а) Convair ltr 6-5319, dtd 8 Nov Slfontract-kdministres- 
= 


(b) Convair ltr 6-4670 dtd l0ct5h, w/inol. 


1. Тпе comments of reference (a) have been received and 
have been noted, 


2. Convair report 20.8.025, dtd 25 Aug 54, as submitted 
by reference (b) has been reviewed and is granted enginecring 
approval with the following contingencies: 


а. That the fin and rudder frequencies of the Р.102А 
finerudder model are reduced by 15%, in order to incorporate а 
margin of safety in the transonic region, 


b. Heforence is made to page 9 of the referenced 
report. It is not belleved that the results of theoretical calculation 

will be sufficiently reliable to indicate whether the wings with. 
external stores еге critical from а flutter viewpoint. Model tests 

of wings with external tanks may not give results applicable to the 
airplane since during these tests the fuselage mass and geometry 

(which may be of considerable importance for this condition) will 

not be simulated. اھ‎ this time it агреагз that the only conclusive 


A ж 


"MORE AIR FORCE PER DOLLAR" AF-WP-L-10 OCT 52 600M 


На АМС Form 9 (25 Aug 52) 


— 


ыг E Жэ” 


Как а б, 
AMO ltr МОРНЕС( VCSFG/19) dtd ` to Convair, San Diego, 
Califo, Subje "Contract AF 33(600)-5942, Р.102А Flight Test 
Flutter Program" ` 


results for the wing with external store configuration can be 
obtained from flight flutter tests for et least three fuel weight 
conditions: external tanks full, external tanks half-full with ` 
the fuel 0.6. as far forward as possible (dive), and external tanks 
half-full with the fuel c.g. as far aft as possible (climb). It 

ів therefore requested that Convair submit a more detailed flight 
flutter program for the external store configuration. 


% ӨР РУ 


CARL F, ПАУВЕНО 
Colonel, USAF 
Chief, Aircraft Division 


FOR THE COMMANDER: 


/3 
“ : 4 І $ + سیت‎ Ч миялы ЈЕ АТА O TAN Aad вата 5 а wm pub ых cM ' 
k: У РАЈ : ' АРІ “< » де Ж IND. n 
pot s FPR QY o А, богу тей мева но, 
! | San лага ac Ын ۵ء‎ 
To: Џепм ir - Pe iv, of Gen anami c Tau d 
г) | Ал: contr. ат. зөв Јел ~ 


3 
mani ` ба 
З С. цифар | 5 
| Бие лее س ر‎ 
| . Бә і, ot Dt г. мала, USAF 


CONFIDENTIAL 


in reply refer to 
МЕ 71,7: 
6-5319 


8 November 1954 


Subjects Contract АЕЗЗ(600)-5942 
Consolidated Vultee Aircraft Corporation 
San Diego 12, California 
Model 7-102۸ Airplane 
Test Program for F-102A Froe Flight Rocket Flutter Models 


Тог Comander | 
Air Materiel Command 
vrishtePatterson Air Force Base, Ohio 


Attention: | МСРНЕС (WCSF-6) Е-102 PO File No T-4 


На: Air Foreo Plant Representative 
San Antonio Air Materiel Area 
Consolidated Vultee Aireraft Corporation 
San Diego 12, California 


Reference: (а) МАСА ltr from Director Фо AFDFR, Lengley AFB, dtd. | 
13 October 1954, Subject "Free Flight Flutter Test | 
of 1/9 Scale Dynamically Similar Convair F-102 Wings | 
and Elevons" Í 


1. Тһе following coments aro with regard to cuestions raised 
in Reference (ab with respect to the drawings submitted of the 1/5 scale 
7-102۸ fin flutter models 


а. Part اہ‎ Нав sufficient joggle to permit angular travel 
їл each direction of aprroximately six (6) degrees, 
which 48 adequate. 


b. A dummy omiloop antenna is being installed on the dummy 
fin and is so indie ted in the latest issue of WT-54-8423, 


2. With regard to the model teat program, Table I is presented to 
indicate the ongire 7-102 flutter model teat program ag presently planned 
by Convair. Ав noted, Air Force apprevel is roquested for modifications 
and edditions to the program, 


CONFIDENTIAL 


GONFIDENTIAL 


Comander 8 November 1954 
Air-Materiel Command 6-5319 
Wright-Patterson Air Forco Base, Ohio Page 2 
AARLE Y 
2.102 Flutter Model Test Schedule (Subfect. Air Porce 
Order of Test Specimen Characteristics Mach No, Est, Ship. Est. Firing 
Date Date 
| le oda سی‎ 1.35 Кве!9 „МАСА Fired 
(0-18-1872) 25 срв 12-17-52 2-25-54, 
Qe Wing = Orig. Config. 2.1 Rec*d ПАСА Fired 
(D-18--1873) f = 243 (25 сро) 2-24-54 526-54, 
(0-38-1254) f = 243 (25 ср 
he Fin ~ Fel02A Config. 2.1 12-15-54, Jan, *55 
5. Wing ~ Reflex Тір & Cambered 2.1 12-21-54 Feb, 155 
Т.Б. f = 243 (25 cps) 
6. Wing = Reduced Stiffness 2.1 1-15-55 Apr, 155 
f = 206 (21 eps) 
% Wing = Orig. Config „ with 1,3 21-55 Мау 155 
External Tanka f = 243(25 cps) 
8. Wing - Spare Not Seheduled 
9, Wing = Reduced Stiffness = Spare Not Scheduled 
10, Fin ~ Spare Not Scheduled 
Note; 
1, AF approval for alternate use of ving Delf test vehicles for fin model 


test is requested. 


2. 
3. 


AF authorization Рог а total of ton test vehicles 16 requested. 
Test #7 to be conducted 1f calculations made by Convair indicate the 


necessity. 


4» 


Specimens for teat #8, 9 and 10 will bo used in the event of failure of 


ono of tho previous specimens or to investigate questionable airplans configuration 


changes. 


| CONFIDENTIAL. 
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CONFIDENTIAL 


GONSOLIDATED VULTEE AIRCRAFT CORPORATION 
San Diego, California 


Commander 8 November 1954, 
Air Materiel Command 6-5319 
Wright-Patterson Air Force Base, Ohio Page 3 


Hotes: (continued) 


5, "f" indicates elevon rotational frequency in сусієв/вас» and parenthesis 
enclose corresponding full ecale airflow value. 


CONSOLIDATED VULTEE ATRCRAFT CORPORATION 


AFPR (3)‏ :ہہ 
LADFO‏ 


се: USAF (10) 
Dayton Office (2) 
Contracts 


7. 2. Аан (2) 
Al Gross 

R, L. Benson 

M; We М 

О. С, Priest 

M. Dublin 

R, 1. Yerferman 


• Filea 
Monel 8 P/O (4) 
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Do 


ДЕ 


1 ЖЕ N аш ہرد‎ о А) qm 
2 ” ر‎ 2 = * 4 А 2 ا سا‎ маза J 
i А, га WW, 225 X ke ч... € d у 
Vir Sets Ваље об сну вод 1 ЖОЛ Ун 
Хар І. БАР, і Їл “ „ч ' ын 1 š r : 9 
Бер Вата: 4" къ ‪0 ЖЕТУ: 1 р `1 i 
ені. at чі Š Part ХҮН. io i 8,2 LS 3 ~ "M _ мен 5004 $7 
Cautract Ааш ата [I НАСА = Langley 
For Fnfousation У | 
v a се u L... ИИ АРА тие ВЕ М) 
d bn . Tansley Field, Уа. 
Pies до june 18, 1951 
байгаа 8:788 trator Rec/d АРРРВ 2h June 195 
i. В. ЕМ, ЈЕ, | | 
НЕВОВАНИ ММ lor Associate Director r + 102 Р О Е Пе Мо 7 = 2 
| Ч 
Subject; Visit of Convalr rGpresertative to discuss the rocket t model E 
Т | iavestigation of flutter tests ої Р-102 80410 model wise. 
References Memorandum for Associate Director regêrding telephone 
conversation with Convair = San Diego concerning 8 
of second flutter test of model wings of Р-102 airplane, 
dated May 26, 1956, by David @. Stone. 
1 
1, On june 10, 1951, Уг. Mike Dublin of Convit = Бап Diego visited 
Pilotless АМгагай Research, Їдуфеїоп Рог the urposes of discussing the 


results of the бло rocket носеї flutter testa and the Габе progran ef 
Platter tests of the dynamically scaled model wings of the Р-102 sirplune, 
obs visit was the result ої the agreément as stated іп thre telephone: call 
of the reference menorazadun. Пергевейбабіуєв of thé کا‎ ей, Aeronautical 
Теуеізршелі Center were 2. to attend. Others prsoent were Ur. Jean 

А. Косте of the Aly Force 0 cvelopment Field office, цай Er. Be n. белу 
ама Ме. D. 0. Stone of РАШ. 


г. The so6ond ing ej. , Өрісі is«of most iaportance, experlenced a 


gudden failurc.of the wings at а Bach өшісер bet soar 1,9 and 2.0. we were 
in аргевавиф that this failure лаб structural sau the ast lixely сацае 
wis the effect of aerodynamic вода ти which 1644 te бас аи and Гай وص‎ 

of Lhe unsupported skin panels or cabsod the bondiag agent (Shell pon VI) 
to lose its strength. ‘therefore further flutter tests could not be mada 
шї a fix was foma to overcome the affects of азточупать лг Ппеабіле. fb 
Was decided bhat Conv&lr would iaugdlacely starb cone las орал гу tests to 
determi whether the sia buckled and failed or tha Shell к Броп VI bond 
чав losing strength dt. elevated tenperatiives. Ап outline of the Lavori tory 
program to бо run at Convalr will be similar to аз follows; 


(а) geat along leading спре ої a wing (lhay have 4 већа ог model, 
wines fabricated at Convalr) ta about 3509 p бо observe Wither the skin 
че ва or the Bond partis. Also, try to Vigratd Lhe wig wl 


е under this 
поте ц. Гот temperature dis "tcibubtion, езрасіаїїу near the frequency oliserved 
at Failure, 


(5) "Test specimens ої Epon УТ behdine dural to фага]. in па oven 
naar 350° | to determine bond спарасфегівій са at 6levabod temperatures. 
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if ' ^ 1 1 82 ‚уз ie ' ыы Ë + $ 5 ^ E 1 С 
| а ا۶‎ (ву vestigate the use ої" hoat giotéstise coatings on metàl DI | 

| 2 ET Рведо ле ud +۳ and fouverplates und. d КА Ur EN 

j | 2 Í ЭГ aw. š 6 š : : Жа ! P 7 E u ын : 

| ы “the fixes Бевеввату. then may ГЭ singly ‹ ог апу combination ог the followings ны 

: С л ' ; d S" ‘gtarten the unsupported раків: which would tend to vidlate the : 

тамо хорде, we, | Р ЄТ ME РАВ ы‏ کا روہ 

T 27%, иу ^). | ‘зоба the E Өгшбше зөрөөг ith, Stien, pon IX instead 
p Е аде ка А ПА А ын $ го г 3 کور‎ v » ror | 
| [oos ° š (9 Gover. the wings with a шад ive o sating аман злі ght . чанд 23 

| | 275 ` violato the dynamic acalangs Gy ae ВР رت‎ T. p E a 

[. END 3... „девица: len! ‘that a fix өвд be! eunt. the’ товка. mada flutter ‘vast 

in h ~ prograí: would shape up. as follows, ‘The next model (Ло, 3 to be 17:37:19) 4 

|. A wand have а, flat chord plane and the stitfeat olevon spring restraint (the | 
7 әз 200840 Аа» ‘the sane: test ав number 2) and the Nos model would have reflax : b. т Ж | 
um کہ‎ ‘tips апа сайһетей, 51880106: ۵٥ی8‎ ALL. teats would. be to à Mach полах of 2.0, 1 ДД тэлж | 
| "o . md посте, eB Hd, WL бе тада to only Mes 1,3 inasmuch as it is бэлийн DNE 
r Жо " opinion: that. һе: “ad rplang iu fluttersieee up to. M's 1,29 ва ад result of | 5" сонй 

| од ourrent: موقر‎ test program on the РеЩОВ and the initial rocket: model" ТАИ 1987 


tests TALE then. nay eliuinate ‘bro. rocket modele that were planned originally’ 
" aad Leave, only. bro. mora ви овај testa: (Nos. Sand 6) which will be wings, 
22 of reduced stiffness (the wings of these models have not been assembled). 
as Ae, it Та. planned to add two telemetem, chaanels бо: вабћ Of all the подећа ` 
(я ‚№ ngagurae:. віп tenperatuta: -Somewhéroe neat tho. desdihpg.edge and. at the ror. 
227 "akin of; the ying ahead "tha elevon. , Ab. tháp time it appears that all ^. 
Dl -modals vll. have’ the а est spring restraint on the eleva (апа thie full x 
а Ын ‚ ücala airplane will retain. the stiffest. restraint), because in ‘the. Aight af +: 
Oi, “the slight busg obtalned on the first rockét model tast and experience with 1 
d ‚ the airplane it would be: dangexous +o: reduce. ‘tha, тенби Of’ the مت‎ a 


: “ie daasmuch«&e НАРС was not jn on these. deciaiona ‘and ме, Dublin ина. 2 
Ж у going to visit 11406, he said hà would pel ate tho results of this conferanos 

to WADO and let ug know if the Аш Бог “concurred , ` On Juhe 18, 1954, 1: 
` гоавічей в. télegrám from Кеа (300218 вале PAC’ was in agreement it: Би? E 
above program, After his visit ab, PARD. Mr. Dublin visited the Structures . 
os" ‘Research Division to disting пода у پش مات‎ heating, алд.  Tatoratory . | 
a سرت بت‎ to simulate heating. و‎ Уч; 
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54 CONSOLIDATTD VULTEF AIRCRAFT CORPORATION 
APR 21 San Diego, California 
r.102 


PROJECT April 20, 1954 
OFFICE 


Memo tos Е.р, Shannon 


From Mo Dublin Е 102 Р О tile Мо 
Subjects Ғ-102 Flight Flutter Test Program 


The examinetion of vibration records obtained during flights 33 through 37 


leads to the following recommendations for subsequent flight flutter testing. ہے‎ 


во Make a dive to achieve Мо 1.30 at approximately 30,000 feet 
with symmetric excitation sweep, Since the speed varies during 
the 30 second period required for the sweep it 18 suggested that 
the dive commence at 47,000 feet and that the vibrators be turned 
on at approximately 40,000 feet, 


b, Repeat item (a) with anti-symmetric excitation. 


Со The necessity for obtaining flutter data at higher с pressures 
will bs determined from the results obtained from (а) and (b) above 
and consideration of practical dives that can ђе made at lower 
altitudes. 


4, For these tests, use the present recording instrumentation (4.6.5 


вв used in Flight #17). 
УЛУ : : | 


сс, E.D, Shannon M. Dublin | 
A. Burstein 
В.Г. Bayless 
P eM. Pr ophett 
В. dohnson/V. Allwardt {ЕАРВ) 
М.М. Fox 
М. Dublin 
В. Fefferman 
Dyn. Files 


CONFIDENTIAL 


In reply refer to: 
6-1384 
ВАН : tmd 


26 Магов 1954 


Pilotless Aíroraft Research Division 
Kationel Mvisory Сома Лао for Aeronautics 
langley Field, Virginia 


Attention! Me, David Ge Stone Б.102 PO File № 7-7 


Subjact з Telephone Conversation Concerning Initial Поскеб Модеј 
Flutter Test of 7-102 Wings Referred to ín Hamorandum 
from David 0. Stone to the Associate Director, КАСА, 
langley Field, dated 8 March 1954 


1. А сору of the subject memorandum hss been received and is 
hereby acknowledged, 


2. ln paragraph 1. of the subject memorandum it was stated that 
the "buz3" on the elevon of the actual F-102 airplane was "about half 
the amplitude as obtained on the rocket model", which wae 832, This is 
in error; the maximua amplitude on the actual airplane eievon was а.15°, 
1.е., fifteen hundredths of a degres plus or minus. 


CONSOLIDATED VULTEZ AIRCRAFT СОВГОВАТТОН 


R, R, Hoover 
Project Engineer 


Addresses (2) 


oc: АМО-МОРРАР-6 (МСОНТ-6) 
APPR/CVAC 


сс: M, Dublin/R. Fefferman 
руп. Files 
Engr. Files 
Mod. 8 P/O (2) 
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BUBJECP: (Unel) Üeptrset АТ воров» | 21 
1/9 Seale Rocket Flutter Madóla of Redussd ФА2Равай · 


Ж 


Timu t hiy Рогов Plant Napfesentabivo | Cp p^ ! 


TO: Consolidated Yubktes Aperntt Corporation 
р, 0. Bex 1950 : | 
3156 Paoifio Highway - - 
Вал Diego 12, California _ r 


Ref: стас ltr begah, did 25 Пав 55, 


F-102 PO File MAL Lg 


1, Тһе intent in recawnarding tests of models which have 

an ovarall 158 reduction Ай stifness was пої to investigate the possi- 
bility of flutter under the supposition 9085 the БУ 711682 might 
adtually he reduced in flieht due бо, асуу oepodynemke heating affecto... 
The idea behind thie regomnendation wee to determin vhethar or not 
the motel (aul havea tha ?-108) bad а 15% mar ein of safevy agal poh 
flutter in terms of the ‘stiffness of tha overall structufé. Кой 
airorhf with suhson.e narforamee only, 1% is sufficient to determine 
the flutior margin of safety in terme of spoed; d.e., it is required 
to show that the lowest oritiosl Еуйет бреза of tite Alroreft is ab 
least 15% above the maximum flight speed. Hevover, for aireraf | 
with supersonic verformanos, tie idea of в flutter margin 18 tems of 
üpsed hes Little significance aingo 02551684. flubtar conditions may 
occur аф Mach nusbers below taat sorresponding БО the makiman speed. 
Henoo it ін mora destirabie to determing the flatter margin of safety 
for the P-102 in terns of structural stiffness, gn? bhay not the | 
simulation of вегофупанде heating effects, was béhind the رت سد‎ on 
for testing Clutter models with reduced stiffness. | š 


8, it із therefore cansiderad that the Contractor's requect 
бо reduce only the torsiunal stiffness of the two additional 1/9 
erg сас models should be: roQpnsidarsd and Сопучії ghould nrocesd 
pattie вази са? bion of the reduced 09 medels 40 which all 


малық 
го АМ. 


хи 
ee + ~ 
у 5 ہے‎ ç Үй. 
E ii e 
~ СА 
ES 
4 Š ЯАМ E | 
: ээр 
і 4, КЕЧ 
DINE J р азм ки ко! 4144 
pta А цал гс 
^M. 0 wx $ ү, š алж л ы 


е Е | ЗЕРЕ ое 956 


унуу 


سس == ~ = سس ——— ~ 


`x p Q* ٠ Y: " ы 
й om m S i š 
: 8 і ГЭЖ: 2 чай 
bafis. НЭР” E 


ہو 


ANO ltr ХОёГАГ-6(0081-6) аһа 10 цагал 195 to Convair, Ban Diego, Qalif,, 


Subs "(Uncl) Gontraot АР 55(600)-7 5942; 2/9 Scale Rocket Flutter Medels 
of Reduced Stifness” | 


з 


structural elenónts ate uniformly соб down &n 08 у 15$. if, 
however, Convair can prasent valid roasons why it is тоб feasible to do 
bhis 


then tns об ліпа] request to reduce only the torsional stiffness 
ої ‘the two additional. models by decreasing ‘ha wing skin gege will be 
reconsiderad, However, 15 will than be rebódwanded پوت‎ the Blavon 
rotational restraint ba proportionally 8 ав we; 
FOR 733 COMUANDEB: S пр | 
я а й, 85. POSTS, A. і 
Colonel, ДАР р 
| , Chief, Aircraft Branch 
У з Prosurenent Division LM 
“ад ад, uon ہیں‎ дамою cr ation АА т. 3 
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БУЛ c Р-669 56. 


In reply refer tot 


ВНОСИВ а 
6-707 
19 February 1954 
Subject: Precision Free Flight Range: 
Proposal fer 
То: Commander 


Air Materiel Command 
Wright-Patterson Air Force Fase, Ohio 


Attention: MOPPAY-6 (WCOWF-6) F-102 PO File № — Я 
Via: АЗ: Force Plant Representative 
San Antonîo Alr Materiel Area 
Consolidated Vultee Airoraft Corporation 
San Diego 12, California 
Encloeure: (A) Three (3) copies СТАС Technical Memo А-Міяс.-10 
"А Proposal for a Precision Free Flight Menge for Airplanes" 
le Enclosure (А) is forwarded for Air Force evaluation and comment. 
It is believed that this information may be of value in planning future test 


fasilities. 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
В. Е. Hoover 


Project Engineer 


сс: AFR (4) 
LADFO 
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2733 
Жүзі. (P) to 11-2-2227 


СОКУАТЕ 
А Divieien of бопсгаї Dyssuies Corporation 
(Sav Diego) 


UNCLASSIFIED 


эь 


Airplane 50242]. Ho. 53-1781 


болуойг Flight Test and Maimtenanco Perieg - 21 Moutho 
Portion Attributable to Neu Took: = а Month 
Pertica А? 00665010 to Overrun - À Meath 


(з) Aooigmront: 


(2) 


(2) 


по bo 15113608 fo» бєгвсэнб meehandom opgoration and structure 
16340, соредуз 12200416 leads, 548438 launching, 2.75 ond 2.0-1 68 
rocket firing, and ATM Govolopcost for negative 0 flight ء).‎ 0۰. 
Actor eemplotica of this progran asd rodifiestion of the oirzpilono, 
the airplane 16 te bo utilised for Reeket Туре УЗ-1 tothered ground 
firing end aivrborne firing دہ‎ voll ав otability flight testa. 


Convair Plight Test опа Maintenance 7+08 20 Months 


spotewmoncation inctollcg by Convair includes initially а 12- 
inotruccut photo panel, tuo 26-channel oceillogeopho, dual RF 
ek2uzolo of tolcrotry, four stodiocotric corsrag, viro rocordar, 
Фа cafety parol, threoo strike сетокао, time correlatica супесш, 
ond asosceieted Uiping, seuree instruments and mounting structures. 


Poe tho latter phace of teoting, the felloving 30 imotalled by 
Convair: опо X2-inotroront photo panel, two 26-chanacl oscillo- 
сжомао, dual ВУ ейзюшо1р of telerotey, four езесғпа, oyoteo "p" 
ccpiifioro, wire тосогдер, flight cafcty panel, and "S" Band radar 
Gyoton and tha required wiring cource instrursntc сад support 
571186100 o 


(0) Сорта» 


Осо flight tout month added tack (fer а not total of 21 попёрв) 48 covered 
ty thio ребровеј duo to 402 delay im parformance of the flight tost 

20515058 bosauce of non-availability of У2-1 rockets to support the previous 
cehcdule. 


(e) ۸4810610-1 Instruncatotien: 


Additional inotrumcntetion required fo» the item a. program ineludes: 


Sound precoure aystem was added to the Шинэ т 


Caty 
dug Мс 
Lon, ang 


о? the oirplaso. 
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COAVAIR (San Dicgo) Paso 2 


Абеоћаво 802381 Ho. $3-1787 


6681518 УМ Fost and Masintenanee Poriod - 19 Months 
Ретбісә Attributable to Nou Took - O Months 
Рогб4 со Attributablo to Ovorsun - О Months 
Perticn Transferred to Од ог Alreraft - 3 Months 
(e) ھ٤‎ 
(1) To bo 04143088 for qualitative оуаімебіса of airplane бусбс and 
eirspoad calibratiens, Phooo X performance and preliminary flight 
eharacterioties, Enaco FI, roll rate tests, high spood vibration and 
buffet invcestigatlens ard gthor Phase III testo. Vollewing o tuo 
гопов goot 252100 fer the 7-105۸ progran (vot a part of thio proposal), 
tho сікрірио vill во utilised for flight toot toehoniguo0 developrent 
ов portaining to the бөптаір 7-106 Interceptor programs. 
Convair Plight "oot and Maintonanee Poriod 22 Montho 
(2) dnotrucsstetion 410%81428 by Convair includes voico wire recerder, 


oro 20-4а0сушкові photo panel, Flight safety panol, ono 14-ehannel 
офа 20807607, ore dual RY tolorotry and the required ond instruments, 
wiring and counting Otructuroc. 


(9) Transferred ۹٤+ 


Tao $008 Ler thic ватрјава 18 the coro as outlined above execpt that tho 
Convaiy flight toot and waintenaneo period hae been reduecd three (3) 
meatho (foe в uot total о? 19 months) duo to the transfer of otability 
dewivitics tooting te otrplana S/N 58-1398. 


(e) ۸۵81410232 Xnotzruccontotica: 


Additica3l inotrurcatetion بت۴‎ 1229 Рог the iten a. program ipeludoo 
tuo 26-choagoocl ecedllesrvapho. 


(@ @ ММ ۳ | Lj E м ү | А L ль .. (№) to 11-2-2329 


CCNVAIR (San Diego) Pago 3 
АЗхајета Serial По, 53-1788 


Convair Flirt Test and Maintenance Period = 265>! Months 
Portion Attributable to Мон Task = С Months 
Portion Attributablo to Overrun e 3ٍ Months 


(a) 1ھ‎ 
(3) То to ut4l4scü for functional development of armaments including mechanisms; 
dynamic response Фо armament, firings of missiles and 2.75 ami 2.0 inch 
особо, Piro control juro angle and captivo missile leads, and miscollan 
flight testing and photo test support activity. | 


Сету Plight Test and Маїюбфовопсс Popied 23 Months 


(2) Instzuentotioa Installed by Convair includes а voico uiro recorder, ono 
28-=ãngtruron photo panel, one 26-channol escillograph, timo correlation 
зуо%со, flight safety panel, зпоке generating system, armament recording 
earcras, Striko cameras, and the rcquired mounting otrusturo, wiring and 
ARI 62116327 о 


(b) Gverruns 


The task assignment coverod by this proposal includes the above task in its 
entiroty with the following 288116033 


Convair flight test and maiatenance peried із increased 9% ‘months 
(fer a totol ef 26 гало) duo бо the requirement for a photo %809 
cupperi alreraft at AFB, 

(e) Adaitienal Instrumentation 


Additional inctmmoentation required for the item ао program ineludcs two 27= 
ehannel eseillographs instalicd, 


ےہ 


CONVAIR 
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CONFIDENTIAL 


(Saa Diogo) Paga 4 


Inel, (Р) to 11-2-2327 


envaly Fight oe cad Мобафоадвео Peried > 15 Montha 
Forton Attributablo to Fou Taak = О Kontao 
Poetica ОО дай с te Отока => 3 ٤8 


(а) ۸202302-3 


(2) 


(2) 


Чо bo 05314008 fer оғпопов% Бокфиста рою2оксолвс oíeplone ogtobility 
ота тоорзйсо to ornament exoratian, missile firing, rocket coparation, 
t»ajostory فی‎ Güioporgíon vith 24 rockot deoro ced 25 rockot дсого, 
Cimon bey ale lecds 0:5 ceorcobien offocto, 


Conveir Flight Хоб قعہ‎ Mointenmies 86 A2 EMoptho 
Завоеотоввабдою 4090712100 бу Convair 48810809 а voles viro recorder, 


сао Здедрртеисоао proto вової, 213464 cnfoty рсасі; tuo 26-ehonaol 
осо Зюескааа сусе, стано GC noratiny асоӛрловФ; ino cerrelotica 
ETA, сб йо end orenat rocosüiug ескоғав сай required asureo 
$antxuronto, сэн 205 otructuro cad нісін о 


(b) 0:2٤5 


(1) Ко woaths added tack dus to ECP 1405 = "Gomvorolen fren 2.00 inch 


се 2.75 inch zeckoto", tho доу rogultisg fran remeavollebility of 
porte for icplersating гор 3165 сва vibratien ond Flutter tocting of 
mipgAlo bay deers with dobris doficsters inotollod, 


(2) Госпойзл о? the 12408410 firing progtan for ous month, 


ғы мм РЕЈ г Өс 5 т > 
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Convair (Зав Diego) Page 5 


Aivplou2 Sorial Ne. 53-179» 


Convair Flight Торе and Modutesanea Porded » 18 Months 
Portion Attributable to New Tosk - © Month 
707:103 Абе 6010 to Overrun = 2 Мові 


(о) Асо4лас29%% 


(1) со to utilized for structural 4пфопеіњу doronstrotion and flight 


(2) 


18:40 and бї? 36280 бобстаінаб4са БОРГЁОРЕс6 За two рипосо сотов ад 
cpeeeniratoly 95 toot подо. 


болоо е Plight Toot 088 Mof$gtonngso Poriod 16 Ковећо 
1807711-0881 1804 sy Convair ӛйеімісо ай oightcon-inotrumcot 


photo parol, thrco езерото) commotie topo тосбгбог, о dual BP 
tolocotsy, ۷٥۵16٥ то косе ер, a wing 80081800 солсға and tko roguircd 
сблесс Lictruconts, whrieg ond counting otrueturcn, 


Teo 18027-70606100 syotcs te be utilized for tho coacurezont of САР 
Lengo 40 Gosigned te prevido flat восвовзс (084848 50) іп the mnzaocuso- 
LIB of presoure Fluctuations oscuring at rates up to 40 еро. А 
гоа2820184 6 oyoten scrvieg all ресвошке gages 17113 bo огрісуєй із 
eror to provide Increased resolution and to insure accurate cali- 
bration of tho optire oyatan. i 


Tao capability ef tho wceerdiny пусвото will be очей that the caxirmn 
тзам4РС8 тутор of ecxrolotcü data furctdone (oppreximatoly 250) ean 
bo 03г231606086001у aad ecatiuusucly ت۴‎ ۰۵۶9 . 


(ә) Oucrruns 


Oso гошеа addcd tack fer repair of dange custalucd by tho ofrplane and 
ito iastrucentotvies За а landing incident. 


Оло сове 16083468 reguircå te completo the original taok, iten (1). 


alco esvers rodificotion of the airplane бу Бофокісовіоі Foctory‏ 22605784 م اط2 


fer changes found юоссобогу es a result of statie article testing conducted 
at TADC by tke АЯ» ٣۳۰ 


аах» ЖЕУККЕЕККЕРЕРҮЕРЕКЕККЕКЕҒЕЕКТЕКРРЕЕНЕ ЕЕ ЛИРА А А АЗСА کہ کے لی کی آل کے لے ل کے ہک کل ف‎ ДД 


23.4 3.5.9.3.5.2.2.2.8 


ИЕ Ра нет 


наг СОМ Е HID IE NP AA TL Incl. (P) to 11-2-2927 
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Ае аве Вор. По. 53-1701 


Седла AGS Gest cod Өс сл го Регї68 5 19 Months 
787202 ОЛАКО te Rov Task 2 0 Month 
Parties Avteibutable to Ovorxub = 5 Ново 
Porodea ағсасхсенкса ево Other Aireeotft = 1 Month 


(а) ۸.15 
(1) fo wo ме 9424ғс8 fo» Fhase I, XXX, IV tests, flutter and vibration 
tosta (particularly in ғоргейо to tho high орсоб vibration invootí- 
008888), cutcrasl fucl сома, әріп 688 otalt tests and вуєбого 
80716725 o 


бовузйр Flight Fos and Кадюбодцомвоо Porded ih Months 


(2) Хкобаноюфобаса 40601164 by Gonvo!r 4 е18400 wing vibrator самію- 
2586, 0460 57250 recorder, Өвс 28-інофешгопь photo ваної» one Bh- 
ckawsel topo recordor and the rcquirod uisius, ond ineteuconts and 
05068 Ф 00: о 


кво took foc whieh thio адюр око $0 00016008 ineludoo all of tho above 
40006480 with the Холоос eborgoos 


(1) Spin cud ctall testo were сай 01108 ond roplaced by Ае Force 
сори ва of the external Sucl sepka. 


(8) Gomteols oyotco dovwoloepront Фо06385 han boon ۰ء‎ 


(9) Осоктсав 


Ropair ef деголо oustaínod by tho airplese ів а landing incident 
valeh required ت7تعط ددہ‎ полећ, 


эееезоіса ef tho Convair axrtercal fuel tanka Looting 
аю? caditien of controls oysten devologzant 40044100 fer 20 
село со 


(а) ack Троавсфотюсй fron Othoe Adweraft 


Coatrol пусёсп develegrest testing „опвоктгсй from airplane S/N 
53-1198 (3, conth’. 


14) ۸8416209221 ХҮасб 00488 


4283403002). instrumentation required Lor the item a. presram 1866110 ؟‎ 
(3) баз S0-ehanrol oseillograrh. 

B баз Duel toXocotry субфех. 

3) “қз ayczkEzat bay ٣1٥3ھج‎ сочокег. 
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CONVAIR (Son Diogo) Paso 7 

Menara Sagiol Ко, 52-1797 

Convair Flight Зоб ond Мобабоюсасо Рап ей - 104 Months 
Fortionu Attributable to Lou хак > О Кола 
Бог ед Attributable to Uadorrun е Û Month 


(а) ۸508 з 


(1) То bo utilised Фо docoenotroto tho Rockot Typo МЗ-1 oxtongica armament 
oyetem for ths 1510210 alrplans. 


Couvoís Fiicht Toot орӣ КмМафетсасо Forio 21 Колар 


(2) Xaotzus:mtat4on izotallod by Convodr includes осо photo panol, four ogelllo= 
прераду а voleo uiro regener, piriko волого, forvard and sido viewing 
eacordo, lisnoceegso пей remsa timing cquiposmt, oyotou D eoplif&er for fast 
ғоброаса сад tko кобміксй sourceo 37065:18, wiring аай rounting structure. 
Altor 70۸820۸ fixo control rysten hon бос inotalled buffer anplifiero and a 
Fear 05083 васэға 10 to Во installed, 


(b) Undorrens 


Одоезаї month 40 doloted fren the Mpat test prosran ond will bo ргорозой under 
БОР 200292, 


(e) Bro єйй3%йслаї сошфћо of аберіоло вой ва оп for ХҰО-М, installation vero 
roquircd. and oro noted Рог record рохросоо but aro mot а part of this рторова1 ~ 
toforoneo EGP 1008, 


Ë N | | д lg incl, (P) to 11-2-2327 
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CONVAIR (Sen Diego) Page 8 


————— + 49 - ААА я ل‎ 


Convair Pligav Test and ۱8306:8272 Period => 13 Months 
Pext$on Або ойх 010 to Nev Tosk = О Months 
Portion attrintable to Overrun “> 0 Months 

= i Menta 


Pertien Tras2ferred to Other Airceraf$ 


(a) 


(b) 


۵۸02 


(1) То бо wt2liccd for antenna test (including tests uith external fuel tanks, 
4ю2%011с8) а control aystem and componant develepront айй specifieation com- 
piango tests. 


Convaie Plight Test and Maimtenanee Poriod 34, Months 


(2) Instevnentation installed by Convasr for antenna tests 400180 radio transe 
mittcr-rcecivar, ве Чо, signal gonzraters, pevor supply, indicators and 
wiring, ond fer contral oyotor3 bcs Aneludo a робо panol, дозі RP tolomotry 
Бузбос, thrco eselliegraphs пий requircd souree dnstrunonts, wiring, and mount- 
Ine structurds i 


Portien Transferred te Other ہف‎ ог 


the teak for which this alsplane 43 assigned íneludco all of the above testing 
схесрЪ tbat part of the controls systems testing uns teansforrcl to airplane 
Sorial Noo 83-1791. 


Flight %с2% montis assigned to this airplane are reduced to a not total ef 
13 ueaths duo to а tranifer of ono month testing to airplane S/N 53-1991. 


Rotos Proparatioa for delivery of this airplane Фо the Air Force for 
Radinont бо Nerth Anorlean Aviation following completion of the 
Сеєдуаї» test program 49 not inclvdcd in this proposal and is tho 
subject of separate corres :0۰ھ‎ 


00 CORN EIDE N T LA [L ma. @ to 22-222 
CONVAIR (Son Dicgoj Peso 9 


Convair Flight Tost and Maintenance Ported = 31 Months 
Portion Деобе ос 020 te Neu Tosk e 0 Month 
Рогбївй attributable to Ovcrrua > 2 Прасћа 


(а) Лоза ПЕС. трі? 


(1) Чо Бо мелоса for 2 ong Syoten Jemenstration uhîch consiotg of 
ekeskent and сл Фол of чєлїла syaten ard firing of instru-centcü 
:3081Хїеа acadixot 1 PY ы and Qhomo targots o А #5061 Gcoonstration 
£lir& 17437 bo а остов firings ef tetera 14034162 пор раз a 4۶0 
tore. бсрет) Ясгелвебтабіса 40 alse to bo conlueted. 


73 


Centar Flicht Toot and Madatecares Perieg 9 Months 


ра 


(2) Xcstsucentotíion 487009168 ty е8 плаћа Зродубо с photo pool, وع‎ 
BSS 2. о хо Ө063133вє6хсє 0, turco в 2. сотга арӣ 209045208 ем ав, 
обрео motius ond сора otumeturcs 


(b) Ovors ea 


(4) Сле-най? neath cdüíe4enal time Яп ковшаеса Ser Hunhos Mreraft болраву 
cange gate timor З0054пбо 


(2) Пао сей вло- на 2083636291 می‎ hê Gro reanárod taok fe» 
canplctien ef مسھددہ‎ повозоссо and co-altitudo tests. 
(е) 234454ст22. Instmrnatatiens 


1091917} Яробресслєсздєв гсаттсй for tho iter (а) preman 406200 
Охо бол, Qolccotsey caters 


| CONFIDE! 


Incl, (P) to 11-2-2327 
CCIVAIR (San Diogo) Рада 10 


ААлтдртә Бета) Гол 53-3805 


Сожтой Tight Tost ond Maintonenes Poried ہ‎ 9 Monthe 
Portion Attributable te Гэм Хаад = 0 Nontha 
حدم‎ Attributcble to Overrun e 1% Monthg 


(а) довдодшанфа 


(1) То бо 54245684 бо dozonatrate tho Roskot Typo KB-1 ejection ггшвзепрб 
оуайсы for tha 7-202 olrplane, 


Convair Ата. Toot сва Илїшбэлепсэ Роғіод 8 Months 


(2) Xaotruventatlen inotOled by Senvaty includes а photo poncl, tvo овеі216- 
graphs, а veics wire recorder, Syoten "D" споја Лево for fant кеоропез, 
ИЗпосеого ceguipsont, rango timing correlation, striko ond گھدصعتعہ‎ bay 
vicuing caneras acd th» virim, courge inobrursnto and mounting strvetures 
paguircd, iter IL-1, fire control oyaton hae been installed а redor 
свода согога and one additicanl occíillogesoph will bo inotolled. 


(b) ٤4 


Ono and ezoehalf months oxtenelen 07 the original tank required for doveleprant 
ef tko Вјовђећо Gun syoten озб delay in the availability of productioa configuration 
Меј rocleto. 


Treo additional nontko of atrplaro modification for inctollation of 7۸-24 
syotem него required and ero noted hero for record purpososg tut ara not а part 
of this propotal = refer ПОР 1008, 


2 


CONFIDENTIAL 


| CONFIDENTIAL ts 
CONVAIR (Зап Diego) rare 1 


Морава Sorini Мо. 53-1813 


Corvair Flight Vest and Mhintenance Period ~ 8 months 


Portion Attributable to New Task > 0 month 


Portion Attributable to Underrun e О month 
(a) Assignments | 


(1) To to utilised Рог flutter, directional stability and rolling performanco 
cats vith а gleved larger vertical fin installed and for constant speed 
drive negative "s" tests. The airplane is to be modified after these tests 
for installation of а side control stick, Following the modification, ono 
month functional choek-out by Convair, the airplane will Бо flight tested 
бу USAF at Edwards Air Forco Вазо for а four moath periods during these 
& топоз, Convair will maintain the airplanes 


Convair Flicht Test and Ihaintenance 20:114 8 Months 


(2) Instrumentation installed by Convair includes olevon-housed cameras; 
photo panel, dual КК telemetry system, wire recorder and the required source 
iustrumoats, wiring ani mounting structure, 


(b) Sho task sesignod to thia airplane 53810408 the above tosto and tho following addition: 
Higan-1ow landing lights evaluation. 


The flight test соло aselgned remain unchanged by thio proposal since the one 
month added task for landing light evaluation was accomplished within the orí- 
final tine assigacd ani the side control stick evaluation vas eompleted ahead of 
зеһсімде о 


Note: Опе additional modifieation month чаз required for the installation of 
the side control stick and is noted here for record purposes but 18 not 
à part of this proposal, 
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Paga 12 
CONVAIR (San Diogo) 


Adeplaag боюда, Не, 54-1380 

Convois Plight Test and Maintenance ۶۱۵8 e 132 Montho 
Portion Attributable te New Tack = С, Menths 
Portíca Attributablo to Overrun > За Montho 


(а) :1ء۸‎ 
(1) Фо бо utiliccd Ler pouer plant dovalopnonto 
Convair Fligat 200% сва Maintenonso Months 8 Mentho 
(2) Inotruxcatatien requircroate for this airplane 30010600 tuo АР channels of 
NYM toXocotsy, ene photo parol, and the associated and instrumonts, wiring, 
18080362 bermeo and meunting otrustures, 
(b) Quercus 
9, Моро addcd task Ler emorgonay landing gear oxtonolea tests and 
dovolep-cat tostdng ef ОРДЕ oquiprent.  (Sundotrand Constant 8рас8 
Drive) 
4 
(c) Additional Inctzwcontotien, 
Мао ел inotsucomtatien required Рок tho item a. program ineludcss 
(1) Onc чећео rocordor. 
(2) Опо tape roeordere 
(3) Сас 26-cbannel ossAllograph. 
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Aimplane Serial Но, 54-1386 

Convair “light Test and laintenance Period 305 Months 
Portion Attributable to “New Task | © Months 
Portion ittributable to Cverrun 4% Months 


(а) Assignments 


(1) То be utilized for specification compliance and electronic environment test- 
ine for the production extended ramp and 10-10 installation as follows: 


(a) Heating апі Ventilating, including pilot comfort, electronic compartment 
cooling and vibration, windshield and camopy defog. 


(b) All weather operation ineluding radome, vindshíold, and engine inlot scoop 
anti-lee and windshield rain clearing, 


Convair Flight Test and !faintenance "рало € Months 
(2) Instrumentation requirements for this airplane include one ohoto ^anel and 


recording camera, tuo 26-channel oscillographs, two КР channels of FH/FM 


telemetry and the associated end instruments, virinr junction boxes ani mounting 
atructures з 


(b) Overrun: 


The task assignment for this airplane includes the above tanks and 48 попіда overrun for 
the following: aiditions : 


(1) windshield defor levelopment testing. Ref. UCP 1204, 


(2) F102 hydraulic systems tests.twaneforred from airplane 54-1401. 
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lael, (Р) to 11-2-2327 
CONVAIR (San Diego) Page 14 


Meplans Seriol Ко, 54-1385  Continusd 
(c) ۸841414081 Inctrumentatiens 


Change to inotrucontation requirements ас chown іп (а)2 are as follows: 
(1) баз voice recorder added, 


(2) баз 26-choumol osedllesraph deleted, 


C O | ВЕМТ ЈА |, 


500% | С О N Е | » is NI J | А | Jacl, (8) VO dicted gay 


CONAI (Sin Mero) Page 15 


Jigriana пета) Non 5421390 


n 
سو شور‎ Ч 


Convair Flight Teat and 'hintenanea Period = 12 Months 
Portion Attsitutable te Пе; Task = 2 1/2 Months 
Portion „обр 25053010 te Ovarmm 5 2/2 "onth 


(а) 3-29 

(1) То be utilised for flutter stability, control and performanca testing бо 
evaluata the big tail installation and tactical imprcvemant testing, The 
бас е) inprovowent testing will be conducted to evaluate weight aaving 
and outa configuration changes аз result from tactical operations by the 
Convair 7211805 Tost and Maintenance 'onths 30 Months 

(27 Instrumentation requirements for this airplane include one photo panel and 
recording catera, tye FP channels of РУ!" telemetry and the associated епа 
instruments, wiring, Junction boxes and mounting structures, 


The task agsisnasat for this airplane includes the above task and the following 
redefinition of tag's 


Provide oreduetion support to: 


(з) Gain Језа time ever Р7027 airplane 3eríal Но. 56-1137 to insure the 
inotallatflen ami operation of the production №-10 есо ага 3 ой 


(L) fonfirm or modify M-10 installation prcecdures, flight cneck-out 
prcecduros and cvaluate functional performance of aircraft provisions 
and A10 о 


(r? Conduct sneeifieation conformance vorification to further rrsolve 
ring-cut ind production flight test problems. 


(2) rrevido “Unsatisfactory ٣ئ۰۱۰‎ Supnort for any probler arois, renorted 
by Айг Force, :luphes Alreraft Cernoraticn and Convair testing. 


ib) New Тавиз 


(ne ami опо-баї? months added task te accomplish main landing gear critical 
atreae ‘etermina* lone 


(7 i У Ы 4 


Oas-half month сива оп fer accomplishment of original task as set forth 1 
(а) ٥۰۰ 


(4) Additional Instrmentations 
314153саа1 instruacntation requirements for the item a. proprom include: 
fi; "ue 2t-chanoe! ове Лортерће 


ы: 4 vA oper Ле» 
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Convair P light Tost ond Mointoponco Poried => 8 Montha 
Portion Attributablo Фо Ком Task e 0 Months 
Portion Atteitutoblo to Ovorsun = 4, Montha 


(а) Aosiga2oni: 
(1) Тә bo меајасод for oir loadso-unsynmetrical—en tho big tail. 
Convair Flight Tost and Vointopones Months 4, Months 
(2) Wnotronontatien roquirc-onto fer this airplans include ско photo- 
pornol and recording camara, eno 26-channsl өвс213о гара, tue HP 
спаюдоїо of 711 telenotry and ths с80884а068 and ingtrvzxonto, 
wiring, junstien koma and mounting atrveturos, 
(b) Gvorruns 


Гоше months oxtoncien ef tho eriginal program required to canplete tho 
flisht leads 1808۶۷120662100 chokedown and asymetrieal leads da:enotration. 


(а) Additional Insteunontation:s 
(1) On» Фаро говогдег с88:28, 
(2) Ono чөйсе rocordor added, 


(3) Om 26«chauzol ecsillogragn 80100048, 
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СОНУАХЕ 
А Division of Caneral Dynsmiep Corpsratica 
(Заа Diego) Inel, (F) to 
11-2-2327 
Рака 7 


АЛ зу ая Serial Non 54-1401 


Convair Flight Test and Maimtensnee Paried = 13 months 
Portion Attributable to Deu Трой 3 months 
Portion Attributehle te Ovorrun О moaths 


0 


{ 


(e) Лоб илов 
(1) То bo utdliecd for Spin testing, to demoustrets specifiertion conplianeg 
with the big tell and extendcd ramp configuration and to douongtreto tho 
predustion airplane configuration орэга ов to design limits insludiog 
autoustie flight control, Data Link and М0-20 Douonstration and hydraulis 
аса olectrical Буза. 


Tko taas aucigruont for predustion airplcns configuration tests to dead gia 
Limits 48 further defined es followos 


(а) Flight testing to develop ousp-up limit capabilities and to 
axplore overall system limit capabilities for ۶120200-220 вувбаа 
вопра 4514 су with SAGE, 


1. Data Ав roquired to define flight envalepes for interration 
into SIGE вопворбо 


2. Reduce the timo leg in supplying the required Conveir-SACE 
data to minimize the mount of “Dogradation of F102A/NG-10 
Syaten бареб 4000" o 


Зо Ingura completo system увс сс Доп of 10-10 and #102А гігеғаҒ% 
2799154003 for the 11024 бокдаї No, 56-1137 configurntion, 


бо Back-up support of airplane Sertal No, 54-1390 and Hushos А 
erafé Ca, РОЗА а2грХара engaged in similer trako within tho 
tast рохіеі ғас ged for 54-1401, 


Convair Flight Tost and Kaintenanee Months 12 mouthg 


(2) Instmmontation requirezeats for this airplane include oue photo-pamol 
and recording camera, оде 26-channel oscillograph, tuo RF chanusls ӨР 
PM/FM فی 527 ممتی‎ the essooíated өвс instruments, wiring, function 
boxes and поцобіає struntures, 


(b) Пом Teake 
баз additional month"  "oquirod for tha Spin тові progran duo to Айг Forge 
changes in, end check ost of, spin recovery од селе, 


FESEPHPEEE 
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CONVAIR Yael, fF) to 
А Division of Genoral Dynamico Corporation 11-2-2327 
(бал Dioga) Pago 18 
ainar ААюріаюо Sorini Ne. 64425, 

Ccavair Vlight Уссб ова Мадабоваюсо Perieg = 12 ء٥‎ 
Portion Abtributablo to Mos Teek > 0 ronth 

Portion Attributablo to Overrun = 0 months 
Portica Attributablo te ہ029‎ 1 genthe 


(а) Aad 8٤ 
0) То to vesd for investigation of buffet, рэхРохилизе evaluation, айй 
Fh: сә I, Балсв XI and Phoco ILI testing, including anticlaing, rain 
@leoring ond preducticn a&yoteuo tests, 


Convair 23300 Test ені Meiatoneaco Poricd 13 Montha 


(2) Instrumeatation installcd by Conveir imsludes a 24-inoteurent photo-pezol, 
«3368 sooty panal, tape recordor, viro recordar, tino cerrolatien суб, 
АА progrcuvov, tka reguired wiring, soureo lpstrugeonto and mounting 
FUFUS TUF o 


(b) бедсваалаб 


(1) Tho exicinsl pradustion systems tests and all venther tests voro reduscd 
by обо month, 
(с) This proposal معتہ‎ ٤ 
(1) wo поабаз additional modification time required by Convair test bass to 
вспріобо the specification conformance ehrngeso 


(2) о mouths eddcd task for rain elearing ground tests cendusted st S-n Diego. 


(6) ۸۵۸۵14182 Instrumentions 


Additional instrumentation requirements for tho item в. program ineludess 


(3) бле fin camera, 
(2) То 26-Channol essiliographg. 


`. сем 
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CONVAIR Insl, (Р) to 
А Әйуізіса of General Dynauies Corporation 11-2-2347 
(San Diogo) Pago 19 


Дхайтех Айхтйяро Serial Ма, 544253 


Ccavals Flight Тооф ond Кадабстевев Porteg > 4, moatho 
Portion Attributeble to Hou Тави > 0 months 
Portion Attributable Фо 02 > О кабы 
Portion to ether Айғоғабь e 1 month 


(в) Досі meats 

50 bo utilized for Fhaso X buffet evaluation with modified ("eut-doun") 
canopy and Phaso XIX and roll coupling tests vith originel canopy end 
gloved 4881, end external fual бар 3 testa, | 
Convair Flight Toot айй Mointonagso Portes 5 Momtho | 

(2) Inetruxenteticn instellcs by Сортайғ 40610485 спа RF telenstxy зусёса, 
а 24-ipsisumneut phote=panel, 26-chonnol oscillograph, wiring, timo 
correlation system, source іовбтизоцьо, «nd mountins gGtructurog, 


Pollouwing the above Convair 21186065 teot program and instrumentation 
по ва оа the airplems uill Бо delivered to tho МР Porco for 


(b) Transferred Тас 
Pligat test parted assigned for thie аїтріаюо ig regused by one month, for | 
a total of four 21085, eG а vosult of the trenaler of tho external Lusi 
tanks teats to адюр во 54-1361 
(c) Tic proposal 807 8 
(2) feo mouths additional пода Ава са time required by Convair test bass 
to completo the convoreion to Разве XV instrumentation and ргорава од 
for Ме Forco аевораава. 


(2) Оро month 64898саа1 ше са оп by Prlmdale Production depertmonts 
for ecupletion ef the gloved tail medi fication, 


(d) Additionsi Instmmentaticas 
۸43416102231 instrumentation roquired for the item a, and b. program includes 8 
(1) Ona voice recordor», 
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GONnVATR 
^ Division of Genoral Dynaníes Согрога Деп 
(Sar Diego) 


Inelesuro (0) to 32-2-8999 


Pogo 80 
эхо от Aíveplomo Serici Го, 5413984. 
Convair Plight Test cmd Кайпфопапео Peries - 40 ٥ 
Portion Attributablo to Кам Твої e 1 Month 
Forties Attributable te Cvorrua e О Month 


(а) Assigrment з 


(1) Те bo utiliecd for агглгэдъ testing, dneluding МО-ДОТ 
vibration onviscnment Costo and effect of armament on УС-10Т 
gyoto3. 


Convair Flight Tost and Maintenanco Poricd 9 Коп е 
(2) instrucoatation installed ty Convair inaludes a M-instrunont 


photo ролої, 90-channol eseillegraph, five armamont camorag, 
Viro rocordor, virlag, soured ínstrunontg, and nounting structures. 


(b) Neu Tacks 
Tho flight 900% porícd assigned to thie airplane is inereased оло 
ronth, for а total of ton months, required for modification of the СЕЛЕ 
ecactant опроса drivo systen поєоссагу for the original flight test program. 
(е) Ovorruns 


tho flight 09% acsigament is extended oae month to esuploto tho 
eriginal taok as described in paragraph (a) above. 
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CONVAIR 
А Livision of General Dynamice Corporation 
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Inclosure (Р) to 11-2=2327 

Fage 21 
Trainer Airnlano Serial №, 54-1361 
Convair Flight Test and Maintenanes Peried ë 64 Months 
Раг'фоп attributable to New Task e 0 Month 
Portion Attributable to Overrua - 14 Month 


(n) Assighrents 


(1) To be utilized for structural integrity demonstration and heating 
and ventilating tasto. 


Convair Flight Test and Maintenance Регіой $ Monthe 


(2) Instrumentation requirements fer this airplane inelude a dual КР 
telematry system, ап oscillograph system, a wire recorder, pilot's 
panel instrumsntea and the associated end instruments, wiring, and 
mounting structures. 


(b)  Ovorruns 
Тһе flight test рәгісі assigned to this airplane is increased )k months 
for a total of ésmonths, required to eompiete the shake dom structural 
demonetration instrumentation and external fuel tank teste. 
(в) ‘This proposal also covers the folloving additiomal modification tasks: 
(1) Ота and one-half months modifleatio, by Convair test hase department 
Íolloving corpletion of the аяа расс test program for insta: lation 
ФГ external fuel tanks and Fhase IV instrumentation. 
(2) Inetrumsntation for the Air Force “hase IV Testa will require removal 
of the telemetry system and revisi«3 of the end inatrumants and | | 
associated wiring and provisions, 
(4) Avditdonal Instrumentation: | | 
Additional .ratrumentation required Гоу the item a, program ineludaec : 


Una 24-instrynent Photo Panel. | 


CONVAIR (Sem Diego) Pago 22 
Teninor Mrplano 925401 Гв, * 


Convair Vligat Toot and Maintenones 28 
Рог са Atteibutoblo te Dow Као 
Portics Attributable to Undorzun 


а. ۸01ھ‎ 
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Incl, (F) to 11-2-2327 


(1) То ba utilised for stability and control teats, opin 40088, 
porformoncs ovaluotion and Pnaco TIT tests of tho production 


airplanes coaflguraticn. 


Convair flight Toot ond Maiutemance Poricá 


В Montho 


(2) Inateurentotien roguircreata for thio airplane include a dual 
RY tolomotwy супбси, ов eceillogroph syotem, a viro rocordor, 
piloto parol Зло®тесов®о сад the asaeciated end instrumento, 


wiring, ора mounting strusturod, 


b. 17220 ۰۱1 


Tko flight tost aooigairont Lor thio airplema hao беса reduced fron a total 


of 8 months to 7 months аб о romult of task re-alignrent. 


с. Additional Inotrimontations 


Instrumentation requircrento for the Item а. progren are changed ао 


followss 


Војофе сло ossillesraph сузбол, 


it 
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COAVAIR (Gan Diego) Ieelosure (P) Фо 11-2-2327 
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Тао currently authorized Convair Flight Test and паӛвісвапес poricd for the 


follosips oix (6) alreratt rennin umehonged by this proposal ond are includea 
Бокойа fer rocorü purpssoo вау: 


Airplane Soriol По. 52-708) 


Convair 1714644 qoot сай Ma$ntozoneo Poried - 1 ط188‎ 
Portion Attributable to Low Rack - © Month 
Portion At^vibutablo te Overrun = 0 Moath 
Азот 


Tast acDigu-ost vao to асгопочкабо the evaluate tho basie flying and oporoting 
qualitioo of tho YP-109 oizplazo. Talo airplaso erasked oftop ene month of testing 
and the toot ocOiggcosSte voro twonoforzcÓ to Airplane Sorial №. 52-7985. 


tsotrurontations 
factrucontaticns lastalled by Convair imeludes o 40-iastrucont photo panel, 
four 86-68 anal eselllearaphs, дъ, RP ейсейо1в of tolecotvy, wire roeerder, 
flight safety ponol, Flutter vibration єайїрсса6, Фей prozgroror, tits 
eerrolatian Суббсс0, OBE roquircd wiring, ocureo Ipotruconts ова Counting ctructures. 


Airplane Sorial Ко. 52-1995 


Cenvoir Flight Poot сюй Moíntonoseo Ported - 18 Кош но 
Portion Attributablo te Noy Task = 0 Mouth 
Portion AtUteibutoblo to 72 ~ О Month 
Азо3 стор? 


To to utilised fer safety of flight tosto, 1619301 psvor plant porferrnnce, 
cooliuz, рафећ ard yay rate бого cyotccs, minisun #126%0е invootigotion, phase 
ХХ, puase 121, devolopg—out tcating foe tho Р-102А airplane сай to Qc-saotrote 
aad cvoluato из basie flying 089 operating qualities of tho ҮР-109 of»plonme. 
Engino ceslies and drag 312160621003 nung testing. Teres 4041 cease configurations 
and со extended sase чоро tootcü. Alce, евлрокей leading came and reflet 
tips ucro tected. 


78084.77: 2 

їсбүшсэ су ва 48960118 by Convair 18810488 a &O-$uctrusont photo panel, 
four @б-сылшвз1 esclllegraphs, a) RY ейзейә2а of tolccotry, wire roeorücr, 
flight cafety panol, Plight pre; , Off flutter vibration сам соШб, time 
corrolatiea cystcm, 088 tha مم‎ E 17405. Counting structure and source 
iustrvrcnto. 
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Aixploena Serial Fo. 53-1779 


Corvair Flight Test and Мадафералсо Period = 4 Montho 
Portion Attributable to Кач Task = О Montho 
Portion Attributable to Overrun > О Months 
۸0+1 


То bo utilized Гог dynamie гоорогзе and stability and control testo, ав 
rolate? to tho pitch and yay dampor syoters, 


28007:7830 ой 8 
Instrunontation instalicd by Convair ineludos three l18-ehannol oscillegrepha, 
wire sotoydor, flight cafety panel, and provisions Рог mounting three strike 
вагето9. Time corrolotlon system, wiring, souree instruments, ond counting 
otruetures oro olo» imeluded, 


Aigninng Soria Хе, 53-1780 

Corvair Pileht Test and Maintonanco 8 => 17 wontho 
Fortior: Attritutoblo te New Taak => О mortho 
Perticrn Attributabls te Overrun > О montho 
75ھ‎ 


То to 14114559 бог 40936300 and refinoment of tho flight cortrol ond autematie 
fiight control ayotono, 


Inotrunontatior 8 
Inotrunentation instollod by Goms "р ineludes three 26-вваппо4 escillegraphs, 
див) RF channels of tolonstry, 30-instrunent photo panel, flight safety panel, 
fiight propranmor, timo соггоіаііог system, wire recorder, and associated 
viring, mouating structures and oourco instruuiento. 


N | Doi. (P) ta 11-2-2329 
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Airplane Sarial Го, 53-1782 . 


Corvair Plight Test and Maimtenanes Period У > 1 month 
Porticn Attributable to Кон Took = О гопъй 
Portion Attributable to Overrun сз й ronth 
Aorignoonis 


^o bo 113684 to доповоїгобе the funstional charectoristico of the production 
antonno inotalletions ard te Gosenstroto oporatior of the cmergonoy fuel system; 
ring typo doceren drag chuto ond the electrical system pover cortrollor. 


lnstrumertotion: 
Inotrumsntatioer installed бу Сошчаїг lneludos a flight cafoty panol, three 
1@-shanrel eseiilegrspho, vire roeordor, threes strike cameras, timo correlation 
ayoten, овд the roquired ocurco instruments, uiring ond mounting otructure, 


NOTES The flight toot aooignzont for thio airplane has boon completed and tho 
airplanc has beon fipsliy acespted. 


Ailxplama Sariani Мо, 43-723 


Corvair Flight Test ond Maintonance Poried = 10 months 
Peroion Attributable to New Тави e 0 rontho 
Portion Attributable to Overrun > О montho 
۸662698 


То bo utilicod for qualitative tosting of dry air snti-ioing, defegging and 
cabin vontilatior and proosurization, caapletion of eouzunicoetioro and 
navigation syotero testo tronsforrcd Стол oirplono S/N 53-1782, and Air Forco 
ovaluotion of the alrplano in various icing corditiono, 


74 02۴3 ما 
Irnotrunontotion installed by богчаїг 28061640 а 70160 wire rotorder, ene‏ 
28-4ngyrunənt pheto panel, tho channel oseillographo, ono dual КР telo=‏ 
motoring syotom, NACA ieíng rato mater, relative vind Фрапсдивор) mounts‏ 
for four 16 ММ сового, 81340 path antenna and tha required and instrunents,‏ 
wiring and mounting structure,‏ 
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53-1793 
53-994 
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25-1198 


53-1799 
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5451301 
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ANAL YSIS C O N V A I R А PAGE 1 


PREPARED ВУ э, ms s 2. REPORT мо 20-8-142-19 
СНЕСКЕО BY a SAN к, Ро MODEL TP-YF-F-102 
REVISED BY , | і рам 1 ОАТЕ 1 Јиде 1958 


INTRODUCTION 


| 
This report comprises 8 compendium of histories of F-102 series aircraft 
covering 54 months ої а Convair Accelerated Development Flight Test 
Program. Starting with the initial flight of the YF-102 in October 1953 
end ending with the product improvement flight of a TF-102A in May 1950, 
| this report summarizes prominent flight test achievements by individual 
aircraft. 


For а more detailed report on individual aircraft contributions to the 
development program, reference ін made to the weekly Operations Report 
(20-8-512) and the reports of test results covered in Appendix С. 
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РАСЕ 2 
ANALYSIS 
PREPARED BY c ХЭ мм А وگ‎ REPORT NO. 20-8-142-19 
CHECKED BY SAN ооо: v . г MODEL TF-YF-F-102 
REVISED BY 1 a |: * * pate 1 June 1958 


MAJOR TEST PHASES ACCOMPLIBHED 


Evaluated following configurations: 


ҮЕ-102 - Symmetrical airfoil-constant diameter fuselage 

YF-102A- Area rule fuselage - cambered Wing-small tail 

F-102A - Production aircraft (both Case X and XX camber wing end large 
tail) 

ТЕ-102А- Two-place side-by-side cockpit. 


Flutter and vibration clearance to 655 knots and Mach 1.5 achieved 
Developed “yellow canary" tail fairing 

Inlet duct buzz problem investigated and corrected 

ТЕ-102А buffet reduced with vortex generators 

Control system developed to satisfactory configuration 

External fuel tank system demonstrated 

Other aircraft systems and components developed to satisfactory configurations 
Roll coupling characteristics evaluated and corrected 

Critical air load distribution determined 

Aircraft structure demonstrated satisfactorily 

Spin characteristics evaluated and demonstrated satisfactorily 

Armament firing demonstrated to following independent maximum conditions: 


ALTITUDE (ЕР MACH NUMBER CALIBRATED AIRSPEED (KTS) 
САВ-1 missile 52,140 1.42 356.5 
2=inch rocket 53,040 1.08 254.5 
2.75-inch rocket 53,520 1.44 351.0 


Weapon system demonstrated through Joint Program with Hughes Aircraft Company 
МВ-1 rocket successfully fired by both rail and ejection systems 
Armament firing snap-up techniques devéloped. 
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PREPARED ВУ او‎ ол ТТТ а" рени RLPORT NO 7c-8-152- 19 
CHECKED ВУ SAN DIEGO MODEL ТЕ-ҮЕ-Е-102 Ç 
REVISED BY | | DATE 1 June 1958 


CHRONOLOGY OF SIGNIFICANT EVENTS IN THE YF-102, Е-102А, AND 
TF-102A FLIGHT TEST DEVELOPMENT PROGRAM 


24 October 1953: Initial flight of YF-102. Airplane crashed 2 November 1953 
during take-off for flight seven. 


11 January 1954; Initial flight of second YF-102. 
27 January 1954: | Supersonic speed of Mach 1.06 was attained. 


5 March 1955; Flutter investigation tests were initiated аб supersonic 
speeds using shakers to evaluate damping characteristics. 


13 April 1954: Buffeting was reduced and uncontrollable yaw oscillations 
in the vicinity of Mach 1.0 were eliminated by extension of 
tail pipe and modification of elevon to fuselage fillet. 


13 April 1954: Altitude performance and general handling characteristics 
at high lift coefficient were improved by addition of 
( сащрегей leading edges. 


2 May 195%: Масћ number of 1.29 was attained, 
ц Мау 1954; Initial flight of Model type 8-82 airplane. 


k May to 1 June: Air Force Phase II tests were conducted. Airplane was 
flown by ten Air Force pilots and one МАСА pilot. 


\ June 1954." Initial major experience with compressor stell occurred. 
19 June 195 Initial fly-away,of production aircraft from Contractors 
factory in San Diego. 


12 July 1954; Flutter investigation for type 8-80 and 8-82 airplane 
completed. Maximum Mach number 1.3 and maximum indicated 
airspeed 631 MPH. 


22 July 1955; Flight characteristics during opening of missile bay doors 
were demonstrated to have no unusual effects up to Mach 
number of 0.92. 


29 July 1954; Completed Initial hardware development of pitch and yaw 
damper systen, and obtained paste response data with this 
equipment. е 
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~ 


| 24 August 1954; Туе ram air turoine emergency hydraulic system was `` 
| successfully operated ir flight. 
| 
| 


25 August 1951: The first nir starts were accomplished. No difficulties 
' were encountered. 


9 September 1954: А GAR-1 missile was fired at 25,000 feet pressure altitude. 

| 11 September 195%; Second 8-80 airplane began testing with an extended позе 

and large fuselage elevon flllets. Subsequent testing 
proved predicted improvement in supersonic drag and in 
maximum power climb performance. 

15 September 1954; A simulated landing was made using ram air turbine hydraulic 
pressure only. Satisfactory control was maintained down to 
140 knots. 


| 29 September 195%: A Mach number of 1.33 was attained at about 30,000 feet 
| pressure altitude. ۱ 


ры 9 November 1954: Four 2.75" КРАВ rockets were fired at 25,000 feet pressure 
| altitude, 


| 18 November 1954: Тһе first night flight of ап F-102 airplane was made. 
19 November 1954; The first hooded instrument flight was accomplished. 
2 Decemoer 1954: Flight testing of the “pilot assist" system was started. 


| 15-17 December: Three Air Force pilots and one Hughes pilot flew evalustion 
flights of the double-headed control stick. 


22 December 1954: The first flight of an 3-90 airplane was made at Edwards AFB. 
21 December 1954: The first 3-90 airplane attained a Mach number of 1.2 in 
level flight at 35,000 feet pressure altitude. 


| 
| 
| 
| 29 December 1954: The first 8-90 airplane exceeded 52,000 feet pressure 
| altitude. 

| el January 1255: Highest altitude reached ly ҮР-1С8А of 55,130 indicated feet. 
20 February 1955: First test flight of production Е-102А. 


3 May 1955: First 2.00" rocket fired from F-102. 
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. 10 May 1955: 
June 1955: 
Ü June 1955; 
23 June 1955: 
31 October 1955: 
10 Decemoer 1955; 
22 December 1955: 
با‎ January 1955; 
18 January 1956: 
11 February 1955; 


April 1956:‏ ہا 


14 April 1956: 
1 May 1956: 
1 Мву 1955: 
11 Мау 1256: 


14 May 1956: 


23 July 1956: 


6 August 1956: 


1 August 1956: 


21 August 1956: 
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Highest altitude firing of САВ missile at 52,140 feet. 

Air Force Phase II testing was completed. 

Longest flight time of 1 hour, 53 minutes, made in YF-1C2. 
Highest altitude firing of rockets at 53,040 feet. 

First flight of trainer TF-102, 

First flight of enlarged vertical fin on Е-102А. 

First МВ-1 rocket jettisoned from s fixed pylon on YF-102. 
First Phase VI F-102A deliverbd to Air Force at БАЕВ. 

Design speed of Mach number 1.535 reached іп Е-102. 

First delivery of FelCcA for Phase VII testing at Eglin АРВ. 


First delivery of Е-102А for AF Armament Center testing at 
Eglin ۰ھ‎ 


First TP-LO2A flight with cut-down canopy. 

First tactical Е-102А delivered to the Air Force. 
First МВ-1 rocket launched from ҮР-102, 

First GAR-l missile hit on drone (By Convair at БАРВ). 
First МЕ-1 rocket, less motor, ejected from F-102. 


Compatibility of the F-102A, MG-3 FCS and GAR-1 missile 
demonstrated by destruction of a 98-17 drone at НАЕВ. 


Engine inlet scoop anti-ice system evaluation completed. 


Successful "Snap Up Maneuver" missile firings against а 
high altitude balloon target were performed at НАЕВ, 


Тһе F-102A reached an altitude of 58,700 feet. 


First Biz Tail TF-102A flown. 
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lu September 1955: 


17 Septemoer 1950: 


22 October 1956: 
25 October 1955: 
29 October 1956: 
19 Novemver 1950: 
23 November 2950: 


3 December 1955; 


10 December 1956: 


12 December 1956: 


14 December 1950: 


26 December 1956: 


3 January 1957: 


28 Januery 1957: 


4 February 1957: 


ll February 1957: 
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First missile firing fron a ТЕ-102А aircraft at НАРБ. 
Armament hardware and ову door load tests completed. 
Electronic piten "и" limiter tests completed satisfactorily. 
External fuel tank flutter tests completed. 

TF-102A roll coupling tests completed. 

Aft electronics area cooking testo completed. 

Tie roll coupling tests completed on the Е-102А. 

TF-102A buffet testing completed. 


Emergency fuel transfer tests and main wheel ambient 
pressure survey save been completed. 

F-102A landinr liglt tests completed. ‘The after-duct cheek 
fairing buffet investigation, radome anti-ice tests and 
pilot's panel vioration testa completed on tbe ТР-102А. 


Successful ejected launching об a live М8-1 rocket from an 
P-102A. 


First emergency ejection of а pilot from an F-lO2A. 


Part I of 50 percent, 80 percent, and 100 percent 
symmetrical losa factor flight loads program completed. 


External tank jettison tests and in-flight fuel transfer 
tests completed on the F-lC2A. 


Cockpit carbon monoxide tests completed. 


Drag chute deployment, take off and landing performance 
and speed brake effectiveness tests completed on tne Е-102А. 


First spin entry and recovery of the Е-102А aircraft. 


Pilot's instrument panel vibration tests, Stratos rofrig- 
eration package tests and cabin temperature control 
response tests conpleted on 7-102. 


----------------:--:-1--- - -- 
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18 Feoruary 1957; 


26 March 1957: 


2 April 1957: 


23 April 1957: 
26 April 1957: 
22 May 1957: 
19 June 1957: 
26 June 1957; 


28 June 1957: 


23 August 1951: 


5 Kovember 1957: 


19 November 1957: 
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Missile ову doors with denriíis deflectors installed flutter 
tests and 2.75-inch rocket exhaust effect on GAR-l and 
САН-2 missiles completed. 


The 50 percent and 80 percent asymmetric increments of 
design limit loaus completed оп the Р-102А. 


100 percent asymmetric maneuver tests completed on the 
F-1C2A. 


Engine inlet duct anti-icing system tests «completed in 
the TF-1C2A. 


Structural demonstration flights started on Е-102А. 


Airloads (with external байкз installed) testing started 5 


High pressure pneumatics system testing completed. 
Spin teats completed on F-10cA. 2 
First spin entry and recovery completed оп ТЕ-102А. 
Spin tests comleted on ТЕ-102 

TACAN equipment evaluation initiated on F-1C2A. 


First production Case XX wing Е-102А delivered to test 
base. 


Stability and control testing started on Case XX wing 
Ғ-1С2А. 


Snap-up techniques evaluation initiated with Е-102А. 


Structural demonstration of Case XX wing F-102A 
completed. 
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SUMMARY OF FLIGHT TEST ACTIVITIES FOR 
DECEMBER 1957 THROUGH MAY 1958 


During the period December 1957 through May 1958 four (4) Convair test 
aircraft flew a total of 68.4 bours during 77 flights. Of this total 

64.7 hours (productive) were Plown toward the accomplishment of the Convair 
Flight Test Program. 


Flight Test Items of Special Interest 


Aircraft S/N 51411501 - Developed snap-up techniques for armament firing. 
Aircraft 8/۷8 IRESI - Structural demonstration program completed; evaluated 
originai and modified large speed brakes. 


Summary of Flight Test Operations 


A/C S/N CONVAIR OTHER AGENCY (1) FSC & Е TOTALS 


Test No.of Test No.of Test No.of Prod. Ron- Test №. of 
Hour Fits. Ноцге Fits. hours Flts, hours Prou. Hours Flts. 


54-1361 1.3 5 со 2 ees 6 9.2 .9 10.1 12 


51-1390 qe 19 222 17.1 19 


1[ 68.4 37 64.7 21 24.0 1 1.0 وا 13.4 


(1) Ferry, Shakedown, Chase, and Familiarization 
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DEFINITIONS 


For the purpose of thís report, the folloving definitions apply: 


1. 


2. 


3. 


Contract Flight Time + Based on 8 hours/maintenance month. 


Total Flight Time - Airplane total flight time during the 
period the airplane is assigned to Convair for flight testing. 


Productive Flight Time - Flight time during which data in 
furtherance of the development test program was Obtained. 
Air Force Phase II and Phase IV testing is included in this 
time. 


Ф 
Convair Test = Flights in which the aircraft has taken off 
with а Convair pilot, in direct pursuit of fulfilling а 
portion of the scheduled test program (includes aborts). 
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APPENDIX А 


FINAL SUMMARY OR AIRCRAFT FLIGHT TEST ACTIVITIES IN THE 


 CONVAIR YF-TF & F-102 ACCELERATED DEVELOPMENT TEST PROGRAM 
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Primary Assignment 


Aircr&ft was assigned to the Convair Flight Test Program during October 1953. 
The formal statement of the flight test assignment, as presented in Contract 
AF 33(600)-5942, as amended. in.accordance with the terms of negotiations 
conducted at the Air Materiel Command during the week of 11 June 1956, for 
review and re-estimate of the F-TF-102A Flight Test Program, as presented in 
Convair Sales Order №. 33-1-626, dated 26 July 1956, 15 quoted as follows: 
"Period - One Maintenance Month." "Test assignment was to demonstrate and 
evaluate the basic flying and operating qualities of the YF-102 airplane. 
This airplane crashed after one month of testing and the test assignments 
were transferred to Airplane Serial No. 52-7995." Тһе program (70-8-101) for 
this aircraft was conducted at Edwards Air Force Base, and is graphically 
illustrated, ав planned and Варош, оп the page following this summary 
report . 


Summary of Activity 


Aircraft was trucked from Convair-San Diego to Edwards Air Force Base on 

5 October 1953 to enter the F-102 Flight Test Program. The initial flight was 
conducted on 2l October 1953 for “shakedown and familiarization". The United 
Btates Air Force "conditionally" accepted the aircraft on 28 October 1953. 
Phase I ground and flight tests for: low speed taxi tests, high speed taxi 
tests, and shakedown flight tests were conducted and completed during the 
ensulng period. During take-off on flight number 7, 2 November 1953, the air- 
craft developed a power 1088 and made an emergency gear-up crash landing off 


the runway. The aircraft was damaged beyond economical repair and was sub- 
sequently surveyed. 


The balance of Phase I ground and flight testing was later transferred to 
ҮҒ-102А 8/N 52-7995. 


Chronological History ! 


5 October 1953 « Trucked from Convair-San Diego to Edwards Air Force Base 
24 October 1953 - Initial flight number 1 conducted 
2 November 1953 - Emergency crash landed due to power loss during take-off. 
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Аігога? was assigned to the Convair Flight Test Program during January 1954. The 
formal statement of the flight test assignment, as presented in Contract АҒ(600)-5942, 
as amended іп accordance with the terms of negotiations conducted at the Air Matoriel 
Command during the week of 11 June 1956, for review and re-estimate of the F/TF-102A 
ight Test Program, ав presented in Convair Sales Order Ко. 33-1-626, dated 26 July 
1956, is quoted as follows: "Period - 18 Maintenances Months, "То be utilised for 
safety of flight tests, initial power plant performance, cooling, pitch and yaw rate 
damp system, minimum flutter investigation, Phase II, Phase III, development testing 
for the Г-102А Airplane and to demonstrate and evaluate the basic flying and operating 
qualities of the ҮР-102 airplane", Тһе program (20-8-103) for this aircraft was con- 


on the page following thie summary report. 
| Summary of Activity — 


Aircraft was ferried from Convair - San Diego to Edwards А.Ғ. Base on 10 Decenber 1953 
to enter the F-102 Flight Test Program. The 0. В, Air Force conditionally accepted 
the alraraft on 31 December 1952. The initial flight, for flight test purposes, was 
conducted on 11 January 1954 for shakedown and famillarisation. 


The primary ground and flight testing tasks of 52-799 were transferred to thie air- 
craft, During the 18 monthe the aireraft was in the Might test program it conducted 
and completed ground and flight testing on the following items: 


Static Thrust Calibration Preliminary Aircraft Performance 
Brake Operation Evaluation Wing Tip Structural Load 

Engine Control Operation USAF Phase II Testing 

Speed Brake Operation Aircraft Performance 


Fuel Tank Pressurísation Landing Loads and Distances 

Engine Equipment Operation Wing Tip ~ Cambered Not Reflexed 

Flutter and Vibration Engine and Structural Cooling 

Noíse Level Measurement Drogue Chute Tests 

Cookpit Noise and Vibration š Emergency Fuel Control System 

Airspeed Calibration 5 Flight Control System Operation | 
Preliminary Flight Characteristics Engine and Associated Equipment Phase III 


Airoraft Response to High Roll Rate Man. Ground Test Combustion Starter 


duoted at Edwards А.Р. Ваве, and is graphically illystrated, as planned and performed, ` 
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Landing Gear Hydraulic Pressure ‚ Compressor Stall Test 


Dynamic Direstional Stability Eng. 041 Temps. м/мо Air-011 Cooler 

Prim Hydraulics System 011 Tem. who Cooler Aft Section Cooling 

Pressure on Extended Nose Airspeed Calibration 

Radome Glycol. Dispersion Relocation of "Q" Pot. Static Source 

Yellow Canary Pressures Drag Characteristics | 
Bleed Му Consumption Effect Vibration Є Acceleration Charasteristics | 
Drag Effects 1л Region of Mach O9 Cable Tension Values | 
Ram Ady Turbine Tests Buffet Oharact. & Wing Fence Eval. | 
Longitudinal Sensitivity i Wing Репсе Evaluation = 

Eng. Outer Wall 4 Nazsle Actuator Terps. Adverse Yaw & Directional Charact, 4 


This aircraft was the second experimental model and performed its early flights with | 
uncanbered leading edges and straight wing tips, These меге changed to cambered lead- 

ing edges with reflexed tips on 14 April 1954. On 26 June 1954 the tips were changed 
to full camber without reflex. | 


Preliminary aircraft ‘performance and aircraft flight characteristics, including flutter | 
and vibration tests, were completed in the early months of the flight test program, Т 
Phase ПТ testing was conducted during the middle and latter portions of the progran, 

and stability and control teste were continued throughout the program as s result of | 
control system changes made to develop the Model 8-10 versione. Roll raté studies were | 
accomplished іл connection with flight characteristics and computer analysis. ; 


The primary contributions; ав a result об this alroraft's test program, to the F-102 
progran (the results of which were incorporated into the Model 8-10 versions), are аё 
follows: Developed "Yellow Canary" tail fairing, DemonsBtrated cambered leading edges | 
d ч. wings, Obtained information оп reflexed and вагђегед wing tips, and Developed 

е ended пове, . 


The test program of this aireraft was completed оп 8 July 1955, at which time the air- 
oraft was ferried from Edwards А.Р. Base to Convair ~ San Diego. 


Chronological History: 


lO December 1953 - Ferried from Convair - San Diego to Edwards А.Р. Base. 

31 December 1953 - Conditionally accepted by the 0,8, Air Force, | 

14 далдагу 1954 . - Initial flight for flight test purposes. | 

21, January 195, - Finally accepted бу the 0, 8, Air Forde. : 5 

1-31 Матен 1955 ~ Phase 11 testing - Ue 8, Air Force. i 

8 July 1955 ~ Completed flight test program and ferried to Convair - San Diego, 
Deéénber 1955 - Assigned to Convair ~ Palmdale. ۱ 
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RIEF BUMMARY OF 

Prinary Assigpuent 


Adroraft was assigned to the Convair Flight Test Program during May 1954. Тһе formal 
statement of the flight test assignment, as presented in Contract АЕ(600)-5942, ав 
amended in agcordance with the terms of negotiations conducted at the Air Materiel 
Command during the week of 11 June 1956, for review and re-estimate of the ۶/۸۲-02 
Test Program, as presented іл Convair Sales Order No. 33-1-626, dated 26 July 
1956, 48 quoted as follows: "Period - Four Maintenance Months", "To be utilised for 
dynamic rasponse and stability and control tests, as related to the pitch and yaw. 
damper systems", The program (20-8-108) for this afreraft was conducted at Edwards 
А.Р. Base, and is graphically illustrated, as planned and performed, on the page follow- 
ing this summary report. 


Summary of Activity 
Aireraft was ferried from Convair - San Diego to Edwards А.Ғ. Base on 4 May 1954 to 
enter the Р-102 Flight Test Program. The inittal flight, for flight test purposes, was 


conducted on 18 Мау 1954, The U. В. Air Force conditionally accepted the aireraft on 
31 August 1954, and finally accepted it on 24 September 1954. 


| 
During the three month period the niroraft was in the flight test program the following ' 
ground and flight testing were вопацефей and completed: 


Airspsed Calibration ~ 81080116 Speed Range 

Angle of Attack and Angle of Yaw Pickup Calib. (Incomplete) 
Dynamic Lateral-Directional Stability Without Damping 
Dynamic Letersl-Dircotional Stability With Damping 

Dynamic Longitudinal Stability Without Damping 

Dynamic Longitudinal Stability With Damping 

Dynsmniíe Response to Armament Bay Door Operation 


Addendum 
Control System Ground Test 


t 


ےو بب سد “m=‏ 


Flight testing for dynamic response and stability and control, as related to the pitch ` 
and yaw damper ув аш being the prone Sens sene ton) was sonduoted throughout the 
flight test period. ' 


The lateral stability tests proved satisfactory and uns yaw Бэлэн gain settings 
меге obtained, Ths pitch damping system, in its configuration e end of the 
develepment program, did not سو و سی‎ . at all airspeeds at both 
high arid Low altitudes with а Constant, - та 
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Summary of Activity (Continued) ` 


The final int, No, 24, of this program was conducted on 30 July 1954 when the air- 
craft was delivered to Palmdale for modification, prior to delivery to Hughes Aircraft 
бо. The aircraft was delivered to Hughes on 25 September 1954, 


The а уста was assigned to Convair ~ Palmdale for chase and target flying in support 
of the Р-102А and TP~102A Production Flight Test and Acceptance Pro » in accordance 
with thé provisions of Sales Order No. кин dated 1 August 1956, to. Contract 

АРЗЗ (600)-29264, | 


Сьуолоїодіва) History: 


1, Мау 295 ~ Ferríed from Convair ~ San Diego to Edwards А.Р. Base, 
18 May 1954 ~ Initial flight for flight testing purposes. | | 
31 July 1954 ~ Ferried from Edwards А.Р. Base to Convair ~ Palmdale ~ Flight Test 

| Program completed. 

31 August 1954 ~ Conditional acceptance by the U, 8. Air Force. 
24 Septenber 1954 - Final абсерђалве by the U. 8. Air Forge. 

25 Beptenber 195) ~ Assigned to Hughes Aircraft Company 

1 а 1956 ~ Asatgned to Convair - Palmdale. 
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Utilization Factors 
Productive | Non-Produstive Total. No, of мина | 
9.7 2.9 126 .2 
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MODEL 8-82 ҮР-10а 


Aircraft was assigned to the Convair Flight Test Program during June 1954. Тһе formal 
statement of the flight test assignment, as presented in Contract AF33(600)-5942, as 
amended in accordance with the terms of negotiation conducted st the Air Materiel 
Command during the week of 11 June 1956, for review and re-estimate of the Р/ТР-102А 
Flight Test Program, as presented in Convair Sales Order No. 33-1-626, dated 26 July 
1956, as quoted as follows: "Period ~ 17 Maintenance Months". "To be utilised for 
testing and refinement of the flight control and automatic flight control systems", 
The program (20-8-111) for thie aíroraft was conducted at Edwards А.Ғ. Base, and is 
graphically illustrated, as planned and маа: on the page following this summary 
report. 


5 Acti vit 


Adyvoraft was ferried from Convair - Вап Diego to Edwards А.Р. Ваве оп 28 April 1954 
to enter the F-102 Flight Test Program, The U, 8. Air Forge conditionally accepted 
the afreraft on 31 May 1954, and finally accepted it on 3 April 1956, The initial 
flight, for flight testing yupposes, was conducted on 5 Jung 1954, 


During the 17 months the aireraft was in the flight test program the following ground 
and flight testing were conduoted and completed: 


Dynamic Lat-Directiona) Stability Angle of Attack & Angle of Yaw Piokup 


Оіуебііоспаї Dynamic Response Cond. 
Dynamic Longitudinal Stability Produgtion OAT Survey 
Longitudinal Dynamic Response | ATM Power Capability 
Full Auth. Elevon Cont. & Prelim. Pilot Throttle Idle-Stop Adjustment Cheek 
Assist Testa Cooling Capability of ATM System 
Turn Coordinator Effect of Yaw Damper System АТМ System Stability 
Longitudinal Control Гогбев Ground Cperation of ATM 
Addenduns : 

Control System Ground Test Eng. Exhaust Nozzle Manual Override 
Boundary Layer Inlet Duct Recovery Roll Rate Limiter Development Tests 
Temp. of Eng. Outer Wall & Nozele Actuators 

Tape Recorder 


Dynamic n Characteristics for HAC 
Ааа» Teste.. PETRA ۱ 3 
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Sumarr of Activity (Солбі) ПА Ad 


This уста was oar ded utilised throughout its flight test program for the testing 
ам. flight controls and automatic flight control syétens, The air- 
eraft was also primarily utilised for obtaining dynamic response data for the dévelop- 
ment of the Hughes Company's fire control system, 


Daring the middle portion of the progran, testing of the pneumatic system АТИ pes 
and cooling was conducted along with the pîlot assist, development tests. 


The data obtained from the control, damping and pilot assist systems contributed а 

gront deal toward the development of a satisfactory flight cont Pole system for the درد‎ 

ана, as it had been proven that the design philosophy in the control system was 
sound and developed to a degree whereby the only prinóipal problems remaining were 
component reliability, Consequently, the results of these tests were Later incorpore 

ated into the Ғ-102 8-10 versions, 


The tést program of this aireraft was completed оп 11 October 1955, and was ferried 
from Edwards A.F» Base to Convair ~ Palmdale on 27 October 1955, for utilisation for 
ü pilot proficiency and target and chase plane missions, рег Sales Order No, 63-1-125. 


TT Chronological History: в й 


4 
سے | 


28 April 1954 = Ferried from Convair ~ San Diego to Edwards А.Ғ. Bass, | 
31 May 1955 ~ Conditionally accepted by the U. 8. Літ Force. i | 
5 Јаве 1955 - Initial flight for flight testing purposes. 
11 October 1955 ~ Completed flight test program. 
27 October 1955 ~ lFerried from Edwards А.Ғ. Base to Convair ~ Palmdale, 
3 April 1956 ~ Finally асоврђеа by the U, 5. Air ۵۰ 
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Aireraft was assigned to the Convair Flight Test Program during June 1954. Тһе formal 
statement of the flight test assignment, as presented in Contract p (600)-5942, as 
amended in accordance with the terms of negotiation eonduoted at the 8 Air Materiel 1 
Command during the week of 11 June 1956, for review and re~estimate of the Р/ТР-102А | 
Flight Test Progran, ав presented in Convair Sales Order Мо. 33-1-626, dated 26 July 
1956, 18 quoted as follows: "Period ~ 20 Maintenance Months", ~ "То be utilized for 
armament mechanism operation and structure, loads, captive missile loads, missile 
| launching, 2.75 and 2.0-ілеһ rocket firing and ATM development for negative"G" flight 
condition. After completion ої this program and modification of the airplane, the 
| airplane is to be utilized for Rocket Type MI-L tethered ground firing and airborne | 
firing as well as stability flight tests. In addition this airplane will be utilised | 
to ascertain rocket temperature data, grain characteristics of propellant, trajectory | 
f data, ingost of rocket exhaust gases to chegk aircraft engine response". The pro- : 
е gram (20-8-112), ав originally planned, was conducted at Edwards А.Р. Base from 10 June 
to ہا‎ October 1951, thence to Holloman А.Р, Base until 3 June 1955, and is graphioally 
illustrated, as planned and performed, on the page following this summary report. 


| Summary of Activity 


| Airoraft was ferried from Convair ~ San Diego ! to Edwards А.Ғ. Base on 19 May 1954 to 

I enter the Ғ-102 Flight Test Program, The initial flight for flight test purposes was 
conducted on 10 June 1954, for produstion shakedown. The U, 5. Air Гогов цасны 
accepted the airoraft оп 30 June 1954, 


During the 12 month period (Original Program) the aireraft was іп the flight test 
program, it conducted and completed ground and flight testing on the following items: 


Armament Bay Door Operation Missile Traject 


ory 
Armament Овог Cyl. Rod End Loads Rocket Separation and Dispersion 
Deor Acceleration Measurement Dynamic Resp. to Armament Oper. 
Armament Launcher Ext. Arm Oper, Rocket, & Miss. Exhaust Gas Effects 
Armament Launcher Operation Fuel Venting Pressure Measurements 
Missile Separation Preliminary К.А.Т. Tests 


Missile бер. в Traj. at Унах & Hp Max, 


During the early phases of flight testing at ER, the aircraft was utilized for shake- 
| down ani familiarization flights, and cockpit smoke evaluations and for armament 
| х асаа 0 кош loads and performance ша тш the middle and 
er p š 5 — | 
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The aircraft was transferred from Edwards А.Р. Base and ferried to Holloman A.B. Base 
on 4 Oetober 1954 to continue it» flight test program іп armament development. During 
the early stages at Holloman the first missile was successfully launched at 40,000 
feet during flight 26 on 28 October 1954, and the first rooket launched during flight 
27 on 9 November 1954. Missile and rocket launchings continued for the remaining 
period of the "original" program, The captive 11881189 loads and missile Launching 
programs were completed, as wall as the 2.75" and 2,0" roeket programs. Generally, 
the armament tests conducted during the entire period were considered satisfactory, 
and flight characteristics and stability of the aircraft at combat ceiling with the 
missile bay doors open were good. s 


The primary contributions, as a result of this siroraft!s test program, to the F~102 
program are ac follows: Satisfastory information and data obtained on the separation, 
dispersion and trajectory of rockets and missiles: satisfactory responsa to rocket and 
missile firing, and the firing of a full load of rockets at maximum altitude without 
causing engine snuffins; and the devalopmant of the АТМ to resolve the adverse negative 
G flight condition. | | 


The siroraft was then temporarily transferred from Holloman А.Р. Base and ferried to 
Convair ~ Бал Diego, vía Luke Field, Arizona on 3 June 1955, for modification to а 
fixed pylon configuration for H3-1 rockets, 


‘Chronological History: 


19 May 1954 - Ferried from Convair - San Diego to Edwards AF Base. 

10 June 1954 = Initial flight for flight testing purposes. 

30 June 1954 - Conditionally accepted by the 0, 5, Air Force. 

3 & 4 October 1954 = Ferried from ЕАРВ to Holloman AF Ваве, 

3 June 1955 »- + Ferried from Holloman AF Base to Convair’ ~ San Diego Рог modifica~ 
tion to a fixed pylon configuration 


WESS 


і , 
ca "й 
o qw Ryu) | 
| j | Ма Ы каны 
| | Convair Report Ко. : 
| T-— 1:98 —1 15 p[-——— pp 
E y з | PASE е ДЕ АН ТЭГЖ سس‎ 
PL LA = т sn کک اتا کا گان‎ 1 
۲ ME реше nor "pem HEE i اللا‎ == 
|o [Son & 6 | S 1 L GSE: as OY FEE MILER SHIRE 
; гет" 
; TT ҮГ PET 
| ви 
У | ШЕ 
| . ۱ s. - 772b — 
i x то AA TEZ ا اعد‎ 
| | | ~“ | TT ا کالہ غا‎ 
| | {Lat&Dir Atab&Cont-Arm Oper. 7 T | | ШЕ | N | 
| | E DOT | لکن کا نات‎ ЗЫР -1- 
аг لا للا‎ ВАЙ ИН 
| TT 2 ا‎ 
ات‎ ШЕ ИШЕ SEE گلا گلا کک‎ БЕП ЊЕ ЖЕ 
ЕЕ [XT 
; Т] иа на 
سے‎ LI UT as OE OR ae EE ٦ 
bI To IT T ШЕШЕ 
7 | к 213 
s. | 
لاد‎ SSE SSE T ——— [^ 
لا کت‎ БЕН گنلک‎ ШЕЙ گل‎ ЖИЕ ПИЙ ТИН E E 
E ` 4—44 an ва 
لسلا‎ [ SSE E ПИЙ 12 012 юм 
BN ` HE YE EE I TM. өші mE 
| = T 2114 m] 
| ЕР E 21 
222) ETT ЯВ Т | 
| " ва - | || ҮЕ БН 
xs a ва “ТОГ 
Еш ж CIE TT T 
Mum p LJ T a ae ER 
АСА eee re weenie ee ey 
TEE m unm ae TT ETTI 
2 Е. Toller hk Мб 11-12 
Ж А ЕРЕ L OE L... u UL. 


а Бе 


M Aot, га, mm ~ سے‎ —‹ “ ра E айы - - X ہے -= . ~ بس‎ 
5% В | 


є 


ANALYSIS C ON У A ! R j PAGE 127 | 

PREPARED ВУ idv SU ESE و وہ‎ н REPORT мо. 20-8-142- . 

СНЕСКЕО BY SAN DIEGO ° MODEL 8-82 ҮР-102 

REVISED BY . | _ DATE / Mou. 7952 
+ 

АДЕ P. Доц м Ы 


Airoraft was reassigned to the Convair Flight Test Program during October 1955, after it 
was modified to a fixed pylon configuration for МВ-1 type rockets at Convair-San Diego 
during June thru September 1955. The formal statement of tho flight test assignment, as 
presented in Contract АҒ(600)-5942 is the same as that listed in the original program of 
S/N 53-1781 filed in Appendix А of this report. However, for the convenience of the 
reader, that portion pertaining to this reinstated program is re-quoted herein as follows: 
"After completion-of this program, unquote (the original program), quote, and modifica- 
tion of the airplane, the airplane із to be utilized for Rocket буре МС-1 tethered ground 
firing and airborne firing as well as stability flight tests. In addition this airplane 
will be utilized to ascertain rocket temperature data, grain characteristics of propel- 
lant, trajectory data, ingest of rocket exhaust gases to check aircraft engine re- 
sponse", The program (20-8-131), ae originally planned, was conducted at Holloman Air 
Force Base Стоп 11 Ootober 1955 to 13 July 1956; and 18 graphically illustrated, as 
planned and performed, on the page folloving this summary report. 


Swaty of Activity 

Aircraft was ferried from Convair-San Diego to Holloman Air Force Base on 11 Ootober 1955 | 
to reegnter the 7-102 Flight Test Program. The initial flight (No. 88) for flight test 
purposes, after ite re-entery into the program, was conducted on 17 October 1955. 


During the nine month period (Reinstated Program), the aircraft was in the flight test 
program it conducted and completed ground and flight testing on the following itema: 


Tethered Test Firing 
Ramp Jettisoh Test of the MB-1 Launcher 
Air Jottison of Inert Rockets 


During the early portion of the program the airoraft was primarily utilized for obtaining 
dynamic response with pylon fairing on and off, directional stability characteristics, 
taxi and flight testing with rocket installed, flight stability with/without rocket, pylor 
airflow study with/without rocket installed, and recket environmental check flights. The 
airoraft was then prepared for tethored launchings to launch two МВ-1 rockets. These 
launcbings were conducted and completed satisfactorily during April 1956. During the 
latter portion of the program the aircraft was primarily utilized to obtain armament hard 
ware, aircraft responso, separation, and ballietic information on the МВ-1 rocket (modi- 
fied), with a secondary purpose of gaining a certain confidence level in the МВ-1 round. 
Of the ten rockets originally programmed for firing 


‚ eight wore successfully launched 
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during this latter period, Ав observed by ріїоба in the cockpit, no two identical launch 
ings were observed out of the eight 18000810 conducted. However, the last round, No, 8, 
appeared to have the most satisfactory separation and trajectory characteristics, The 
remaining two rounds were subsequently deleted from the alreraft's program and ге- 
scheduled for firing on S/N 53-1797. | 


The primary contributions to the Р-102А program, ав a result of this аігогабф'в program, 
are as 20110468: First launching of an КВ-1 Rooket from a ҮР-102 tethered aircraft, and 
first launching of an MB-1 Rocket (Modified) from вп airborne YF-102 aircraft. In the 
letter instance a great deal of confidence vas realized in the ability to launch the 
rocket safely from an airborne airoraft. 


The aircraft completed ite flight test program during flight No, 121 on 6 July 1956, and 
was ferried from Holloman Air Force Base to Convair-Palmdale on 13 July 1956 for utilisa- 
tion Рог pilot proficiency, target and chase plane missions, per Sales Order No, 63-1-125 


Chronological History: 


11 October 
‚1 Мау 
13 July 


1955 = Ferried from Сопуаїт-Зап Diego to Holloman Air Force Base, 
1956 ~ First airborne launching of an МВ-1 Rocket (Mod.) from а YF-102 вігоге 
1956 ~ Férried Prom Holloman Air Force Base to Convair-Palmádnle 
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Aircraft was assigned to the Convair Flight Test Program during June 1954. Тив formal 
statement of the flight test assignment, as presented in Contract 600)-5942, аз 

&mended in accordance with the terms of negotiation conducted at the Air Materiel Сот» 

mand during the week of 11 June 1956, for review and estimate of the F/TF-102À Flight 

Test Program, as presented in Convair Sales Order No, 33-1-626, dated 26 July 1956, 13 
quoted as follows: "Period - One Maintenance Month". "То be utilized to demonstrate 

the functional characteristics of the production antenna installations and to demon- 

strate operation of the emergency fuel system, ring type dacron drag chute and the | 
electrical system power controller," Тһе program (76-8-1193) for this aircraft was соп» | 
ducted ‘at Edwards A. F. Base, and is graphically illustrated, as planned and performed, 4 
of the page following this summary reporta | 


Summary of Activity "ра 


Aircraft was ferried from Convair ~ San Diego to Edwards А. P, Base оп 19 Juné 1954, to 
enter the Flight Test Program, The initial flight for flight test purposes was соп-  " 
ducted on 28 June 1954, for production shakedown. The U. S, Air Foros finally accepted 
the aircraft on 21 October 1954. 


During the two month period the aircraft was in the flight test program it conducted 
and completed ground & flight testing on the following items: 


> 


- AN/ARN-25 UBF oF М | 
~ AN/ARC-34 - | 
~ AN/ARN-12 ` ы 7 : 


; t t = n 5 
The aircraft was originally scheduled to enter the flight test program during the latter 
portion of July 1954. However, the aircraft came off the production line ahead of 
schedule, Subsequently, it entered the flight test program accordingly. 


W وا‎ eine See بے‎ 


Performance testing for production shakedown flights, airspeed calibration, static sourc 
cheoks and pilot familiarization flights, along with some communications & navigation 
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| testing, were conducted during the first half ої the’ program. Compressor stall inves». 

| tigations were conducted concurrently with the communications & navigstion tests during | 
the balance of the ргодгар, The aircraft demonstrated operation of the emergency-fuél | 

| system, ring typo dacron drag chute and electrical system power controller at different 

| intervals throughout the program, Satisfactory results were obtained on all phases of 
functional equipment testing of the ‘program. 


The primary contributions, as a result of this aircraft's test program, to the 102 
program are as follows: Determined that all antennas were compatible; and ма. 
a-portion of the F-102 antenna specification compliance testing, 


The test program of this aircraft was completed on 19 August 1954, at which time the 
aircraft was ferried to Convair ~ Palmdale for modification prior to its 07 to 
Hughes Aircraft Company, 


. | 4 ы" і, 
Chronological History: | а | 
| 


19 June 1954 ~ Ferried from Convair - San Diego to Edwards А. Р. Base. Р” 

28 June 1954 - Initial flight for flight testing purposes, dt 

19 August 1954 ~ Completed flight test program в ferried to Convair ~ Palmdale, | 

21 October 1954 ~ Finally accepted by the U. 5. Air Force & transferred to Hughes E 
Aircraft Company. 5 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY | 


51 53-1183 


Pr Asai nt 


Aircraft was assigned to the Convair Flight Test Program during August 1954. The 
formal statement of the flight test assignment, as presented in Contract AF 33(600- 
5942, ав amended in accordance with the terms of negotiation conducted at the 

Air Materiel Command during the week of 11 June 1956, for review and re-estimate 
of the F/TF-102A Flight Test Program, as presented in Convair Sales Order No. 
33-1626, dated 26 July 1956, is quoted as follows: "Period - 10 Maintenance 
Months", "То be utilized for qualitative testing of dry air anti-icing, defogging 
and cabin ventilation and pressurization, completion of communications and navi- 
gation system tests transferred from sirplane S/N 53-1782, and Air Force evaluation 
of the airplane in various icing conditions." The program (20-8-115) for this 
aircraft was conducted at Edwards AFB, 808 is graphically illustrated, as planned 
and performed, on the page following this summary report. 


Summary of Activity 


Aircraft was ferried from Convair-San Diego to Edwards АРВ on 8 July 1954, to enter 
the Р-102 Flight Test Program, The initial flight for flight test purposes мав 
conducted on 16 August 1954. The United States Air Force conditionally accepted 
the aircraft on 30 July 1954, and finally accepted it on 24 January 1956. 


During the 10-month period the aircraft was in the flight test program it сопе 
ducted and completed ground and flight testing on the following items: 


Phase ITI, Cooling, Blectrical, Etc. 
Airspeed Calibration-Bubsonic Speed Range Wing, Tail & Engine Inlet Anti-icing 


OAT Pickup Location Study System & Windshield (NESA) Anti- 9 
Ground Test of Wing, Tail, & Engine 8ystem (Level Flight Tests) 
Inlet Anti-Icing System Radome Anti-icing 
Wing, Tail, & Engine Inlet Anti-Icing Windshield & Canopy Defogging System 
Syetem & Windshield (МЕЗА) Anti-Icing Heating & Vent Equip. Spec. С/О 
System (Climb & Descent Tests) Cabin Pressure Specification С/0 
+ Addendums 


, 
Temperature of Engine Outer Wall Nozzle Actuators 
Windshield Canopy Defogging System Test 
Cabin Flight Test 
Antenna Flight Test 
Performance of R.A.T. Emergency Hydraulic Power Unit 
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 essarily limited to qualitative testing ав a result of this arrangement. 
‚ While at МАРС, 0. 5. Air Force pilots evaluated the airoraft in various lieing condi- 2 


l 
testing, and demonstrated satisfactory instrument and night flying oharacteristios, | | 
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| Addendum (continued) | 


The original flight test program for this aircraft was changed extensively during the 
first half of the program period, Instrumentation calibration, production items, engine 
and structural cooling, and pilot assist phases of the test program were periodically | 

deleted 10 order to arrange for the delivery of the aircraft to МАРС on 11 January 1985. 
Dry air antieicing, defogging, and cabin ventilation and pressurization tests were по» 


tions, The majority of flights were conducted under artificial conditions created 
behind tanker type aircraft. Preliminary information indicated that the aircraft, 
without wing & fin anti-icing systems, would perform satisfactorily under artificial 
as well as actual icing conditions that were encountered. As a result of these tests | 
the anti-icing equipment was deleted from the 8-10 aircraft with а وضو‎ paving , 
in weight, 


‚7 


The primary oontributions, ав a result of this aircraft's test program; to the 7-102 | 
program are as follows: That the Р-102 aircraft could be utilised in ting conditions: 
without wing & fin anti-icing systems, completed antenna specification compliance | 


The anti»icing tests меге completed by WADO on 3 May 1955, and the ۸0-27 D і. 
from Wright-Patterson А. F. Base, Ohio on 14 May 1955, arriving at Edwards А. P, Base || 
on 15 May 1955. The aircraft was then ferried from Edwards А, Р. Base to Convair = !, 
Paludale on 20 May 1955, for utilisation for pilot proficiency and target and обаве 
plans míseiong, рег Sales Order No, 63-1-125. 


Chronological History: 


i 
8 July 1954 + Ferried from Convair ~ San Diego to Edwards А. Е. Ваве. | 
30 July 1954 - Conditionally accepted by the 0, 5. Air Force. sy 
16 August 1954 = Initial flight test, 
8-11 January 1955 - Ferried from Edwards А, F, Base to МАЇС at W«P, A, Р, Base, ылы 


3 May 1955 = Completed flight test program, 
14-15 May 1955 - Ferried from WADC at Нәр А, Р, Ваве, Ohio, to Edwards А. г. Base. ` 


20 May 1955 - Ferried from Edwards А. F, Base to Convair - Palmdale. | 
24 January 1956 - Finally accepted by the Ц. S. Air Force. : 
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S/N 53-1787 
Primary Авріртшері ' 


Airoraft entered the Convair Flight Test Program during December 1954. The formal state 
ment of the flight test assignment, as presented in Contract АР-33(600)-5942, as amended 
in accordance with the terms of negotiations conducted at the Air Materiel Command dur 
the week of 11 June 1956, for review and re-estimate of the F/TF-102A Flight Test Pro- 
gram, ав presented in Convair Sales Order №. 33-1-626, dated 31 Осі, 1956, is quoted ав 
follows: "Period - 19 Maintenance Months". "То be utilised for qualitative evaluation 
of airplane systems and air speed calibrations. Phase I performance and preliminary 
flight characteristics; Phase II, roll rate tests, high speed vibration and buffet, 
investigations and other Phase III testing. Following a two month test period for the 
Р-1028 program (not a part of this proposal), the airplane will be utilized for flight 
test techniques development as pertaining to the Convair 7-102 interceptor programs". 

The program (20-8-118), for this aircraft мав conducted at Edwards Air Force Ваве, and 


is grephioally illustrated, as planned and performed, on the page following this summary | 
report. 


Summary of Activity 


Aircraft was ferried from Gonvair-San Diego to Edwards Air Force Base on 15 December 
1954, to enter the Р-102 Flight Test Program. The initial flight, for flight test 
purposes, was conducted on 20 December 1954. The U, 5. Air Force conditionally accepted 
the aircraft on 23 December 1954. + 


During the 22 montha the airoraft has been in the flight test program, it has been util- 
ized for flight testing the following primary phases of its program: 


I, 11, III, AFCS Develorment/Flight Test Techniques Development 


Phase 1 flight testing by the Contractor to demonstrate, through ground tests and initia 
flight teste, that the complete aircraft and supporting equipment meets: engineering 
specifications and will function. Test Item 1 - Ground Tests; Test Item 2 - Aircraft 
System Shakedown; Test Item 3 - Air Speed Calibration; Portions of Test Item 4 ~ Aircraf 
Performance; and Test Item 5 - Preliminary Flight Characteristics, 


Phase II flight testing by the 0. S. Air Рогов for compliance with contractual require- 
mento, quantitative performance, and qualitative handling characteristics (airoraft, 
material, equipment). Portions of Test Item 4 ~ Aircraft Performance. نہ‎ 


Phase III flight testing to overcame deficiencies in the aircraft and equipment found 
during Phases I and II. Test Item 6 ~ Syatemo Development on the Ram Air Turbine and 
Pilot Assist System; and Test нт. = Ро аа 
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S/N 53-4787 Summary of Activity ~ (Contimed) 


Addendum Items: High Speed Vibration (Buzz) 0ت .وو"‎ Ejector Tail Pipe Evalua- 
tion, and Wing Vont Pressure Evaluation. 


The Phase III Test Item 8 - Stability and Control Tests, scheduled for this aircraft, 
were transferred to S/N 53-1791. 


. The primary progress made to date to the F-102 program, as а result of this aircraft's | 
test program are às follows: Phase I performance tasks and preliminary flight charag- | 
teristics were satisfactorily accomplished, confirming the performance predictions for 
the Model 8-10 aircraft; qualitative evaluations of the aireraft's systems were соп- 
ducted, which greatly enhanced the refinement of the systems, including tests required 
to develop the manual mode surface controls system to a satisfactory degree, as well as 
the trim servo providing a stable stick force gradient in the sonic, transonic, and 
supersonic speed ranges; other testing has resolved the lateral acceleration warning 
light pitch "в" limiter tie to the pilot assist, beep trim development of the pitch 
attitude and rate gain optimization, up elevator function and supersonic buffeting; 

a great deal of information was obtained on high speed vibration or "паз"; consider- 
able development testing was conducted to improve the tail pipe ejector configurations, 
from which the data obtained indicated a thrust improvement during non-after burning 
subsonic flighta, as well as performahce characteristics being determined for transonic 
and supersonic speed ranges; the alternate air speed study has indicated pramios of an 
aiternate system consisting of a chin pitot probe with a pair of fuselage static sources 
Further testing inoluded а second alternate; the chin nose boom system, Modified wing 
fence evaluation tests did not reveal any major adverse effects, аз сапрагей to the 
original wing fence configuration, to-the aircraft's general performance. However, а 
general overall evaluation between the two configurations revealed that the original 
configuration produced more stable effects to the aireraft's handling charaoterdstics. 
As a result, a decision was made to retain the original configuration. 


During the first two and one-half weeks in September, 1956, the aircraft was on a ground 
work status for instrumentation calibrations for elevon position measurement techniques. 
During the remainder of the month, elevon position, skin thermocouples, Topp transducer, 
and alternate air speed tests were conducted. Flight testing of measurements of elevon 
position and control systems deflections, Topp angle of attack transducers, and oonpari- 
aon of skin-temperature thermocouples were all completed during-the period. Flight 
testing of forward center strike camera fairing buffet investigation was conducted at 
the end of the period, ав well as a pilot check-out flight and chase support mission. 
One flight was conducted during the early portion of October, 1956, to investigate 
аїгогабі buffet with forward center strike camera fairing, With the fairing modified 
to а frontal angle of 68°, the buffet, which was experienced throughout the airframe 

on the previous flight, was reduced from severe to moderate at supersonic speeds. 
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8/8 53-1787 (Continued) 


Future Activity 


Aircraft completed 158 flight teet program on 2 October 1956 аб the termination 
of flight 216, апа was placed on а ground work status for instrumentation 
removal in preparation for delivery to Convair-Palmdale. Aircraft was assigned 
to the Convair-Palmdale facility for chase and observation flights, ав а high 
and low altitude target for check-out of fire control systems, and other 
operational and maintenance purposes рег Convair Sales Order No. 9h-1-126, dated 
1 August 1956. 


Chronological History 


15 December 1954 - Ferried from Convair-San Diego to Edwards Air Force Base 

20 December 195% - Initial flight test conducted 

23 December 195l - Conditionally accepted by the United States Air Force 

15-21 January 1955 - Phase II testing - United States Air Force 

8-18 March 1956 - Modification for F-106A exhaust ejector at Edwards AFB 

19 March 1956 - Commenced F-106A exhaust ejector tests 

25 April 1956 - Completed F-106A exhaust ejector tests 

2 October 1956 - Completed flight test program аб the termination of flight 216. 
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BRIEF SUMMARY OF AIRORAFT ACTIVITY 
S/N 53-1788 


ary Азв ent 


Ав stated in Convair Sales Order No, 33-1-626, dated 31 October 1956, this air- 
craft is "io be utilized for functional development of armaments including 
mechanisms, dynamic response to armaments, firings of missiles and 2,.75-inch 
and, 2.0-inch rockets, fire control jump angle and captive missile loads and 

for photo сћаве and test support." 


Summary of Activity 


This alrcraft has completed its portion of the flight test schedule. During its 
period iñ the Flight Test Program flights were conducted on а variety of testa; 
the initial testing were missile and rocket firings.’ Following this was an 
extensive 2.00-inch rocket firing period conducted concurrently with testing 

for captive missile loads and dynamic reeponse, Angle of attack testing was 
initiated at the beginning of 1956; both measurements and calibrations were ob- 
tained. Testing was again conducted during the latter part of the program for 
rocket and missile firing during which time missile trajectory data were obtained, 
The program concluded with 2.75-іпеһ rocket firings. 


Ав а result of the flight testing on this aircraft the suitability of the F-102 
ав а missile and rocket launcher has been determined, Functional development 

of the armament syttem has been furthered аз a result of extension of altitude 
and Mach number ranges, Information was obtained for setting fire control system 
parameters on 2,00-inch rocket jump angle, angle of attack calibration, 2,75-1 61 
rocket jump angle, and GAR-1 missile trajectory. Effects of missile and rocket 
exhaust gases on missile nir domes were determined. 


The aircraft was used solely on photo test support missions upon completion of 


the regular program 31 August 1956. Photo test support flights were concluded at 
the end of August 1957. 


Chronological History 


| 26 January 1955 - Ferried from Convair-San Diego to Convair-Palmdale 
31 January 1955 - Conditionally accepted by tha U.S, Air Force 
22 February 1955 - Ferried from Convair-Palmdale to Holloman Air Foros Base 
24 February 1955 - Initial flight test conducted 
31 August 1956 ~ Armament Program completed at the termination of Flight 195. 
29 August, 1957 - Photo test support missions completed, 
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BRIEF SUMMARY ОҒ AIRCRAFT ACTIVITY | 


7 S/N 53-1791 
Primary Assignment 


The flight test assignment for this aircraft as presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, states that it is "to be utilized for Phase I, III, 
and IV tests, flutter and vibration test (particularly in regards to the high speed 
vibration investigation) external fuel tanks (2), spin and stall tests and systems 
development." Added program: ARDC Advanced Instrument Display. 


Summary of Activity 


The primary progress made to date to the F-102 program, ав в» result of this air- 
craft's test program, is as follows: 


During the flutter tests, to remove speed reatrictions, the aircraft demonstrated an 
unsatisfactory buzz condition above Mach 1.20. As а result, extensive flight testing 
between July 1955 through Jamuary 1956 consisted of buzz investigation. This condi- 
tion was corrected by installing a "Buzz Fix", which primarily consists of the follow- 
ing: Extended engine inlet ramp, engine inlet duct inter-wall beef-up, and bifurca- 
tion of the engine inlet duct wedge. After these modifications were made the air- 
craft satisfactorily conducted buzz free flights up to the specification Mach number 
1.5. 


After the initiation of the 102۔7‎ Flight Test Program a decision was made to extend 
the range of the F-102 aircraft by the addition of two external fuel tanks. The 
addition of the external fuel tanks to the F-102 aircraft posed а problem of proving 
that they could be utilized up to the established limitations. This aircraft was 
selected, to establish aircraft performance (structurally and aerodynamically), with 
external fuel tanks installed. The in-flight flutter tests were conducted and data 
were obtained on the full, 1/2 full forward loading, and 1/2 full aft loading con- 
figurations. Testing during November and December consisted of external fuel tank 
jettison tests, main landing gear wheel well tests, and in-flight fuel transfer tests. 
During one fuel tank jettison test, both tanks were jettisoned simultaneously while 
flying 36,515 feet true pressure altitude and .953 Mp. | 


- 


ADDED PROGRAM 


The aircraft was delivered to Edwards Air Force Base 12 July 1957 for functional 
check of the ARDC Advanced Instrument Display, Programmer, VOR, ADF, and DME. 


Flight tests were conducted on the above and results меге satisfactory excepting the 
inoperable DME. 
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Brief Summary of Aircraft Activity S/N 53-1791 - (Continued) 


Future Activity 


The aircraft was delivered to WADC. 


Chronological History 


20 June 1955 - Ferried from Convair-San Diego to Edwards Air Force Base 
2l June 1955 - Initial flight test conducted 

29 June 1955 < Conditionally accepted by the 0.5. Air Force 

14 February 1956 - Beginning of Phase IV testing by the':U.S. Air Force 
4 Мау 1956 - Completion of Phase IV testing by the U.S. Air Force 

21 December 1056 - Completed Convair External Fuel Tank testing 

12 July 1997 - ARDC Advanced instrument Display functional check begun 
31 July 1957 - Completed Convair flight test program 
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PREPARED BY қ Pug НЕТ АЙЫ ТР | REPORT мо. 20-8-142-. 
СНЕСКЕО БҮ SAN DIEGO MODEL  TF-YF-F-102 
ВЕМБЕО ВУ | | d m 3 * ч, u a =. | : ыы DATE 1 May 1957 
( с >. 
M жала тарды Збій үп ауады ЖАРҒАН АРДЫ 5 хэн 
BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 
S/N 1 
Primary Apgignnent 


This eiroraft, as stated in Convair Sales Order No, 33-1-626, dated 31 October 1956, 
is "to be utilized for armament hardware performance, airplane stability and response 
to armament operation, missile firing, rocket separation, trajectory and dispersion 
em 24 TOCKE doors and 36 rocket doors, armament bay air loads and corrosion 
effecta, 


| of Ас = 
e During the first three-month period the aircraft was in the program, structural loads 
were imposed on the armament displacement mechanism and measured with dummy missiles 
in place, while the aircraft was on the ground. The loads imposed, in this respect, 
7 were found to Бе within the design limits of the aircraft. Armament hardware checks 
p were made in subsonic and supersonic flights at losds up to 3 "я". The loads were 
well within design limits and subsequently lifted the restrictions on the armament d 
ps doors and launcher gear. This was the first aircraft to launch GAR-1 missiles, One ` 
| missile launching flight (No. 13) was being concluded, when the aircraft underBhot ~ 
نے‎ the runway on 13 December 1955, causing considerable damage to the aircraft. ‘The 
са was qhipped to Convair-San Diego, via truck, for repair and modification 
' п 10 January 1956, per Convair Sales Order No, 33-2-327. 


| After undergoing extensive repairs and modification at: Сопуаїг-Зап Diego, aircraft 
| was again released for flight on 7 June 1956 and ferried to Edwards Air Force Base 
| for 0. S,.Àir Force acceptance, which was accomplished the same date, Аігогаѓі was 
then 7 from Edwards Air Force Ваве to Holloman, Air Force Base оп 8 June 1956 
qnam, the armament flight test program, and was utilized for the balance of 
nth for shakedown and flight testing of armament hardware loads. Flights 
were thet conduoted to demonstrate operation and performance of the Р-102А aircraft 
| ‚ ав а launching platform for GAR-1 and GAR-2 missiles throughout the design envolope. | 
| Testa were algo conducted concurrently to determine the airloads and vibrations on 
` the missile launchers, At the turn of the year, the rocket doors were modified for | 
2,65" ҒҒАН, The addition of debris deflectors required door flutter tests to lift | 
limitations on all aircraft equipped per АСА-8-1784, 


et 
o 
ч 
ша 
EE 


1 | А number of 2,75" rockets (approximately 500) were füred covering the ав “ааа 
Ё | envelope to demonstrate operation and performance of the airoraft аз а госкеђ firing 
platform and to provide jump angle data for the Hughes air data computer, 


Two testa were made to investigate buffet problems ол F-106 forward and віде | 
camera fairings. ‘ 
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(Continued) 


The aircraft has been transferred to tactical status by the Air Force. 


Chronological History: 7 


13 July 1955 = Perried from Convair-San Diego to Convair-Pülmdale 
17 August 1955 - Conditionally accepted by the U, 3. Air Force 


19-21 October 1955 = Ferried from Сопуајг-Рајтдаје to Holloman Air Force Basa. 


27 October 1955 - Initial flight for flight testing purposes. 


13 December 1955 ~ Aircraft damaged during landing operation of Flight No. 13 
10 January 1956 = Fuselage shipped vis truck from Holloman to Convair-San Diego 


7 June 1956 ~ Ferried from Convair-San Diego to Edwards Air Force Base 
7 June 1956 ~ U. S, Air Force accepted aireraft 


8 June 1956 ~ Perried from Edwards Air Force Base to Holloman Аїг Force Base 


21 December 1956 ~ Completed missile firing program, 
26 April 1957 - Completed Flight Test кро 
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| | Ргімагу Assignment: A 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


S/N 53-1794 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, 18 quoted as follows: "To be utilized for 
structural integrity demonstration and flight loads and air loads determina- 
tion performed in two phases covering approximately 58 (WADC) test points.” 
Added Program: Pitch "g" limiter and Broficon antenna tests (Е-106А items). 


Summary of Activity 


After the initial functional test flight, the aircraft was on а ground work 
status for an engine change from a J-57-Pil бо в J-57-F23, Extensive 
instrumentation installation, rework and checks, with numerous delays 
encountered due to fuel leaks in the pressure manifolds were experimced 
during September and October 1955. Extra instrumentation was required to 
investigate flight loads instrumentation drift. During November the air- “ 
craft conducted five flights for functional and instrumentation check outs. 
Tiree flight loads tests were conducted during December 1955, January 1956, 
and February 1956. The aircraft was then ferried to Сопувіг-Зап Diego on 
10 February 1956, for structural modification that would bring the aircraft 
up to design limit (100 percent) load specification. Thia consisted of 
beefing-up the nose, replacing bolts at враг #6, and applying buzz-fix; 
install differential linkage; and rework instrumentation for wing pressure 
manifold and in-flight zero chlibration. 


The aircraft was at Conveir-San Diego undergoing modification and instru- 
mentation for approximately four and one-half months. It was then ferried, 
combined with a shakedown flight, back to Edwards Air Force Base on 3 July 
1950 to re-enter the flight test program. 


The aircraft continued its flight 10848 program on a continuous basis since 

that time with excellent results. Testing consisted of Phase I flight tests 

under the following flight conditions; Symmetrical pullouts and pushovers, 
asymmetrical rolling pullouts, and finally high drag pushovers and pullouts. 
A three week inactivity period in October occurred when the nose structure 

was being repaired as a result of damage sustained during a landing with 

inoperable nose landing gear. 


The symmetrical maneuvering portion (Parts I and II) of the program was con- 
pleted in December 1950. The asymmetrical portion of Part I (required points) 
was completed during February 1957. Part II (supplemental pointe) asymmetrical 
testing was completed during March 1957. The aircraft was then placed on work 
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Summary of Action (Continued). a o 2 tL \ 


— 4. 


status for installation of external fuel tanks and subsequently performed 
external tank structural demonstration and flight loads testing. 


The aircraft continued structural demonstration with external fuel tanks 
empty and full through May and June. Upon completion of the flight loads 
program in late June, the aircraft’ was on an inactive status. The instru- 
mentation necessary only for the flight loads program was removed and the 
aircrart was prepared for F-106A "д" limiter teste. 


One flight to eva)u te the Stromberg-Carlson and Crosley pitch "g" limiters 
was conducted the latter part of September. The data was transmitted to 
0٤۔50‎ for evaluation and the aircraft remeined inactive during the evaluation 
period and while awaiting the return of a Crosley pitch "g" limiter unit. 
After the aircraft's return to flight status, eight flights were conducted 
completing the flight test evaluation of Е-106 type pitch "g" limiters. The 
aircraft was delivered to Sen Diego in mid November Гог Broficon antenna . 
modification. 


Experimental Factory modification was initiated and essentially completed on 
the Broficon antenna inctellation when ап Air Force decision was made to 
cancel any further work or tests on this particular aircraft. Authority for 
cancellation was received via CCNSN-2536 against Contract AF 33(600)-30169 
on 18 December 1957. ‘The aircraft waa then removed to a storage area in San 
Diego awaiting Air Force disposition. 


Future Activity 
Awaiting Air Force disposition. 


Chronological History 


15 August 1955 - Ferried fron. Convair-8an Diego to Edwards Air Force Base 
25 August 1955 - Initial flight test, for flight test purposes 
30 August 1955 = Conditionally accepted by the U. S. Air Force 
10 February 1956 - Ferried from Edwards AFH to Convalr-Ban Diego 
3 July 1956 - Ferried from Convair-San Diego to Edwards Air Force Base 

14 December 1956 - Completed Part I Symmetrical Flight Loads testing 

13 February 1957 - Asymmetric demonstration completed 

8 March 1957 - Supplemental flight loads conditions completed 

21 June 1957 + Completed flight loads testing with external tanks 

15 November 1957 = Completed pitch "в" limiter testing-ferried to San Diego 
18 December 1957 - Broficon antenna modification and subsequent flight tests 
cancelled. 
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` BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 


S/N 23-1191 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order No. 33-1-626, 
dated 3l October 1956, 18 quoted as follows: "То be utilized to demonstrate the | 
Rocket Type МВ-1 extension armament system for the Р-102А airplane". 


Summary of Activity 


In the епдевуог to accomplish the test objectives, tests on missile bay door flutter 
investigation, armament hardware checks, main landing gear checks, and МВ-1 rocket 
separation and trajectory have been completed. Та the latter instance, the modified 

МВ-1 rockets were launched from an "extended" position for the primary purpose ої 
obtaining separation, trajectory, and engine response to rocket exhaust dust. The 
aircraft was ferried from Holloman Air Force Base to Convair-San Diego on 28 September 
1956, where it underwent XM -14 and instrumentation wiring installation and then to 
Hughes Aircraft Company where the XMG-14 AWCS installation was completed. 


The aircraft was ferried from Hughes Aircraft Company, Culver City, to Holloman Air 
Force Base the first of February. ‘The aircraft was laid up during part of February 

as а result ої rail and structural damage incurred when the rocket was retracted into 
the missile bay without snubbing during rocket clearance checks. During the last part 
of February, instrumentation was converted br XMG~14 mise evaluation. 


Testing during March and part of April consisted of radar, armament, instrumentation, 
and aircraft check flights. MB-1 rocket launching tests were conducted the middle 
of the month. The remainder of the rocket firing program was cancelled. The XG -lh 
radar system was converted to the ejection system configuration for radar miss eval- 
uation the last week in April. 


During May four (№) flights were conducted to obtain а strike camera installation 
check and radar evaluation. Several radar lock-ous were obtained but could not be 
maintained. It was decided at the Holloman Armament Conference, 23 May 1957, to can- 
cel the flight test program. The ЕСГ was -emoved, aircraft weighed, ballasted, 
and inspected, and the aircraft was ferried to Palmdale for final acceptance. 


Chronological History 


21 January 1956 + Ferried from Convair-San Diego to Edwards Air Force Base 

21 January 1956 - Conditionally accepted by the U.S. Air Force 

10 February 1956 - Ferried from Edwards Air Force Base to Holloman Air Force Base 
12 March 1956 - Initial flight test conducted 

28 September 1956 = Ferried from Holloman Air Force Base to Convair-San Diego 

1 February 1957 - Ferried from Culver City to Holloman Air Force Base 

15 Мау 1957 - Completed flight test program. 
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Primary Assignment 


Aircraft entered the Convair Flight Test Program during August 1955. The formal 
statement of the fligut test assignmont, аб presented in Contract AF 32(606)-5942, 
ас ашепбед in accordance with the terms of negotiations conducted at the Air 
Materiel Command during the week of ll June 1956, for review and re-estimate о? 
the Р/ТЕ-102А Flight Test Program, аз presented in Convair Sales Order №. 
33-1-626, dated 31 October 1956, іс quoted аз follows; "Period - lh Maintenance 
Months", "То oe utilized for antenna test (including tests with external fuel 
tanks, installed) а control system ana component development and specification 
compliance tosts.". ‘The program (20-2-19(), for this aircraft vas conducted at 
Edwards АРВ, and is graphically illustreted, as planned and performed, on the 
page following this summary report. 


Summary of Activity 


Aircraft was ferried fron Convair-Sen Diego to Convair-Palmdaie on 9 August 1955. 
The United States Air Force conditionally accepted the aircraft on 32 August 1955. 
Aircraft was then-ferried to Edwards AFB to euter the F-102 Flight Test Program 
on ХО September 1955. The initial flight, for flight test purposes, was соп- 
ducted on 22 September 1955. 


During the 15 months tle aircraft has озеп in the flight test program, it has 
респ utilized for flight testing tne following primary phases of its program. 


-— verma аг v плићи dmm р ao sk лын 


Antenna testing - AS/ARH-1! Omnidirectional Antenna, AN/ARC-34 ОНЕ Communications, 
Data Link Covmunicetions, APX-27 Air-to-Air ІРР, Ай-АРХ-5 Air-to-Ground ТЕР, and 
AN/ARN-12 Marker Beacon. The Addendum 1 - АВ/АРХ-О Antenna System Study (F-106A), 
and Addendum 2'- AN/ARN-18 Glide Path Antenna Sistem Test were partially completed. 


Controls Testing, Phase I, Test Items 1 - Ground Tests; Test Items 2 - Control 
System Flight Evaluation; Test Item 3- System development including components 
development; Test Iten 4 ~ Stasility anc Control. Addendum Items include, 

l- Production Air Speed Calibration; 2- Engine Fuel Control Evaluation; 3-0.A.7. 
Calibration; l- Ram Air Turbine check-out; 5- Drag chute deployment time; 6- Reduced 
rudder steerfhg forces and 7- Landing Gear Loads tests. 


The antenna program was completed during September and October 1955. Flights were 
then conducted for check-out of specification compliance changes, pilct assist, 
pitch damper, yaw damper, turn coordinator, and air speed and outside air temperatur 
calibration, thus completing the initial flight evaluation of the control system. 
Trim servo qualitative tests, and the ground and flight testing of the HEP 
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(Hydraulic Elevon Package) valve were completed satisfactorily. Іп the latter 
instance, the installation of the HEP увіуе produced an appreciable improvement 
in the performance of the direct manual and manual mode elevon system. | 


Тре initial acsignment of this aircraft was the flight determination or navi- 
gational and communications antenna radiation patterns. This program, with the 
exception of the portion involving external tanks, vas satisfactorily completed 
by the end of October 1955. The airplane was then scheduled for an extended 
modification period in preparation for its principal assign,ent of control 
system evaluation ena development. 


The testing of the flight control system started with flight 19 in February 

1955, and continued, without mejor interruptions, through Septemser. The | 
program consisted of two major phases: an exhaustive evaluation of tne system 

and its sub-systems; followed ру a development phase. During the first phase, 

complete flight investigatious of the performance of the Direct Manual System, 

the Feel and Trim Systems, the Turn Coordinator, Pitch and Yew Dampers and the 

Convair Pilot Assist System were conducted. Ground tests to determine system 

responses Were also conducted. The flaal antenna tests to determine external ! 
tank effects on radiation patterns were conducted concurrently with the flight | 
evaluation. 


In the course of the second, or development phase, gain settings of the stability 
augnentation system were optimized and the final F-102A control system configura- 
tion established. The iydraulic Elevon Package (HEP)valve was tested and 
approved for production and соцвійегвоіе testing was done ou the feel and trim 
gystem, culminating in the CONTR 110-5 Sneliey Unit and the production trim 
servo System. Test data were obtained for the design of the aileron control 
aifferential linkage and tne longitudinal differential linkage was also 
evaluated. . 


During the 2181 monthe ог the program, епрпаз1з наз placed on the development 
of the electronic pitch "g" limiter, the investigation of transonic buffet and 
lateral-directional АЛЕ. and the determination of tbe aft C.G. limit for 
satisfactory flying qualities. Stability апа control date for specification 
compliance proofing was a.so collected, as was data on landing gear air loads 
and system operation. Іп the last weeks, tne electronic pitch в limiter was 
cleared for production incorporation and ап aft С.б. tekeoff limit of 30.5" 
percent M.A.C. established. 


The aircraft completed 156 program during flight 93 on 28 September 1956. The 
last flisht, number 98, was conducted for chase support Тог, S/N 5h21 353. 


Тас aircraft was delivered to 00 est agency function in Поуешьег 1957. 
се 
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S/N 53-1798 - байцааг 


79 August 1955 - Ferried from! Convair-San Diego to Convair-Palmdale 

31 Auguat 1955 ~ Conditionally accepted by the U, 8. Air Force 

10 September 1955 = Ferried from, CGonvair-Palmdale to Edwards Air Force Вазе 
22 October 1955 - Initial flight test conducted. . a 
28 September 1956 - Completed flight test program ; i 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 
S/N 55-1199 
Primary Assigument 


Aircraft entered the Convair Flight Test Program during September 1955. The 
formal statement of the flight test assignment, аз presented in Contract 

АР 33(500)-5942, as amended in accordance with the бегі o? negotiations cone . 
ducted at the Air Materiel Command during the week of 11 June 1956, for review 
and re-estimate of the Е/ТЕ-102А Flight lest Program, аз presented in Convair 
Sales Order No. 33-1-626, dated 25 July 1950, is quoted as follows: "Period ~ 
9 Maintenance Months". "То be utilized for Weapons System Demonstration which 
consists ОҒ checkeoul and calibration of weapon system and firing af instru- 
mented missiles against parachute and drone targets. А final demonstration 
flight will be a salvo firing of tactical missiles against a drone target. 
Snap-up demonstration is also to be conducted.". The program (76-8-1413), for 
this aircraft was conducted at Edwards AFB and Holloman AFB as follows: 


Pert I = Was conducted at Edwardes AFB for check-out and weapon system 
calibration tests. 


i Part II - Was conducted at Holloman Air Development Center Ток demon- 

of instrumented missiles against parachute and‏ ھ۲171 stration‏ سے 
drone targets. The final demonstration flight was а salvo‏ 
firing of tactical 015511605 against a drone target. Snap-up‏ 
demonstration also was conducted. i‏ 


The progran is graphically illustrated, as planned and performed, on the page 
following this summary report. 


Activities тог the overall fligtt test program of this aircraft were accomplished 
jointly by Convair and ‘iughes. 


Summary of Activity 


Aircraft was ferried from Convair-8an Diego to Сопуајх-Рајлдаје on 22 August 
1955. Aircraft was then ferried to Edwards AFB on 21 September 1955, to enter 
the F-102 Flight Test Program. The initial flight, for flight test purposes, 
was conducted on 23 September 1955. The United States Air Force conditionally 
accepted the aircraft on 30 September 1955. Aircraft was ferried from Edwards 
AFB to Convair-Palmdale оп 5 October 1955 for installation of the MG-3 System 
and instrumentation, and returned to Edwards АРВ on 4 November 1955. It was 
then placed on а ground work statue on 7 November 1955 for the following work 
items: {install and calibrate instrumentetion for the WSD +0 test program, 
and accomplish specification conformance changes. 


Aircraft actively commenced its flight testing again on 6 Januery 1956, вв flight 
No. 6, for & functional test flight, and MG-3 radar and instrumentation check-out. 
Y pulus. its ground and 2" venting at Edwards it comp. ted the following test 
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Preparation, and"Equipment Check-out - ЕАРВ 


S/N 53-1799 Summe 


- 


| : - 
Fllght Test Items 1 - Fíre control system, cooling, main landing gear side brace 
load test; experimental determination of launcher restrictor size; installation 
and check-out of test instrumentation; calibration, harmonization, and ground 
check-out of Fire Control System; installation of strike camera, missile rail 
trunnion mislocation tests and correction; shakedown flights for aircraft, FCS 
and Т.М, missiles; simulated attacks to check complete system operation with 
missiles; aírspeed calibration and air data computer check; miss evaluation ~ 
simulated attacks co-altitude; snap-up performance evaluation; and photo panel 
installation. Я | 


Hughes pilots performed several snep«up maneuvers, establishing the aircraft's 
control parameters. One Convair flight was made to obtain data for optimum 
snap-up operation. These maneuvers were conducted without difficulty to the 
aircraft's systems or engine. 


The aircraft was then ferried from Edwards.AFB to Holloman АРВ on 26 March 1956. 
During its ground and flight testing at Holloman ít completed the following items: 


b Weapons System Demonstration - HAFB 


Flight Test Items 2 - Ground system check-out with missiles; co-altitude system 
verification-single missile firings; co-altitude salvo firing-instrumented 
missiles; co-altitude salvo firing-tactical missiles; snap-up performance 211156) 
snap-up system verification and miss-evaluation; snap-up salvo firings; апа 
production missile range rete servo evaluation. 


The aircraft successfully completed co-sititude firings at parachute апа drone 
targets, and then proceeded with WSD flights against 08-17 drones. Іп the latter 
instance one missile witnout a "warhead" passed through the vertical fin of one 
of the drones, and in another instance а drone чае completely destroyed with а 
missile containing а "warhead". Тһе fire control system en&p-up and co-altitude 
tests egainst balloon targets were successfully concluded during the final stages 
of this aircraft's flight test program, as well as 100-00х testing. Conclusions 
were that the GAR-l missiles could be successfully fired from the aircraft during 
8Snap-upb maneuvers, and guide properly to targets located as high as 17,000 above 
the launching platform, and that co-altitude firings (to determine the ability of 
the weapon system to fire missiles at tne maximum level flight velocity of the 
interceptor), could ое successfully accomplished. 


The aircraft completed its primary flight test program at the conclusion of flight 
11 on 2 August 1950. It was then utilized for chase support missions until being 
ferried to Convair-San Diego on 4 September 1956 during flight Th, Aircraft then 
underwent a 263 equipment inspection check prior to being transferred to the 
Hughes Aircraft Company. А 
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Chronological History: | | JANE UE. 
22 August 1955 ~ Ferried from Convair-Gan Diego to Convair-Palmdale E CR 
2l September 1955 - Ferried from Convair-Palmdale to Edwards Air Force Base , “+”: 
23 September 1955 - Initial flight test conducted Mem ے‎ 
30 September 1955 - Conditionally accepted by the U.S. Air Force iiia ` 
5 October 1955 ~ Ferríed from Edwards Air Force Base to Convsir-Palmdale 
4 November 1955 ~ Ferried from Convair-Palmdele to Edwards Air Force Base 
6 January 1956 ~ Again commenced flight testing 
26 Merch 1956 - Ferried from Edwards Air Force Base to Holloman Air Force Bese 
2 kuguat 1956 - Completed flight teat program at the Termination of flight 71 
4 September 1956 - Ferried from HAFB to Convair-San Diego 
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Primary Assignment 


The flight test assignment for this aircraft as presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, is quoted as follows: "То be utilfzed to demon- 
strate the Rocket Type МВ-1 ejection armament system for the F-102A airplane". 


я 


Summary ої Activity 


The missile bay door flutter investigation tests were conducted throughout April 
1956. Data obtained from these tests resulted in the aircraft's armament bay doors 
being cleared to the test program requirements of Mach 1.2 at 20,000 feet. During 
May and July 1956 the aircraft was primarily utilized for rocket ejection system 
development, utilizing six out of twelve originally programmed, inert rockets to 
determine operation of the aircraft's rocket ejection gear. Data obtained from 
these testa drew a conclusion that gear (modified) was satisfactory for rocket 
ejections. As a result of this the balance of six inert rocket releases were post- 
| poned. Consequently, this aircraft was returned to Convair-San Diego for ХМО -4 
or Aircraft and Weapon Control System wiring and instrumentation wiring installation. 


The aircraft was ferried from Convair-San Diego to Holloman Air Force Base on 20 
September 1956 to re-enter the flight test program. After instrumentation and 
flight controls checks the aircraft was used to conduct air inert rocket ejection 
tests. During December the first in-flight live motored MB-1 rocket was ejected 
successfully. 


In January a decision was made that the Patushin ejection system latch mechanism was 
unsatisfactory and therefore, Convair designed, fabricated, and qualified at San 
Diego a new frictionless brake overcenter release mechanism. 


During the March-April period a total of 10 MB-1 live motored rockets were ejection 
launched. Trajectories appear to be within the limits set for the program. The 
primary problems encountered have been rocket fin actuation failures and EJECT-lO 
aystem maintenance. Ejection system operating pressures have been brought into an 
acceptable presaure band by the Convair brake-over-center latch mechanism. Ап 
engine change was begun the last week in April due to an engine accessory drive 
failure. Live motored MB-l ejections were continued through May and June. The аіг- 
craft was down for a short period the middle of June for negative "д" valve modifi- 
cation to the Sundstrand Unit and а 50 hour inspection. 


After an engine change the first week of July, rocket launches were continued. Dur= 
ing an attempt to determine the cause of the malfunction of the БОБСТ-10 system 
which occurred the latter part of July, the aircraft was inactive for a three week 
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Brief Summary of Aircraft Activity S/N 53-1806 ~ (Continued) 


Џ 


period. Pit firings were performed during the investigation. Тһе аїгагаїі was 
down once again the latter part of August for an engine change which was necessi- 
tated as а result of excessive tail pipe temperatures during а practice snap-up 
maneuver flight. Testing was again resumed and rocket launches and snap-up 
maneuver investigation flights were performed. One flight for evaluation of 
ground cameras and airborne instrumentation for snap-up was flown in early Зері- 
ember. The flight test task was then terminated by mutual agreement with АМО. 
The aircraft was ferried to Palmdale оп 16 September 1957. 


Chronological. Tistory 


21 February 1956 ~ Ferried from Convair-San Diego to Edwards Air Force Base 
29 February 1956 - Conditionally accepted by the U.S. Air Foree 
17 March 1956 - Ferried from Edwards Air Force Base to Convair-San Diego 
| 5 April 1956 - Ferried from Сопувіг-Зеп Diego to Holloman Air Force Base 
| 6 April 1956 - Initial armament flight test conducted 


ZEN | 13-14, July 1956 ~ Ferried from Holloman Air Force Base to Convair-8an Diego 


12 December 1956 - First live motored МВ-1 rocket ejected 


| ши 20 September 1956 - Ferried from бопуліг-бап Diego to Holloman Air Force Base 
| 9 September 1957 - Completed flight test program. 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


8/N 53-1808 
Primary Assignment 


Functional check of the Air Research Development Command Advanced Cockpit Instrument 
Display. 


Summary of Activity 


After undergoing instrumentation and cockpit instrument installation at San Diego, 
the aircraft was delivered to Edwards Air Force Base,6 June 1957. 


Numerous wiring changes were made on the ARDC Instrument Display (В & D Project) and 
the accompanying instrumentation. Test flights were conducted to determine the func- 
tioning of both cockpit instruments and instrumentation. Later the aircraft was put 
on а ground work status for instrument check out and for installation of manual slew- 
ing switches on several ARDC instruments. 


Testing during tbe first part of July indicated that the manual slewing switehes 
functioned well. ‘The ARDC Advanced Instrument Display operated satisfactorily dur- 
ing the final functional test flight. The aircraft was ferried to WADC the latter 
part of July. 


Chronological History 


6 June 1957 - Ferry flight from San Diego to Edwards Air Force Base 
15 July 1957 - Completed flight test program 
23 July 1957 - Ferried to WADC 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


B/N 53-1813 


Pr ry Assignment 


The flight test assignment for this aircraft as presented in Convair Sales 
Order Но. 33-1-626, dated 3l October 1956, is quoted as follows: "То ђе 
utilized for flutter, directional stability and rolling performance testa 
with a gloved larger vertical fin installed and for constant speed drive 
negative "g" tests." 


Upon completion of this program the aircraft was utilized for evaluation of 
side stick. The formal statement of this assignment, as presented in Contract 
Change Notice #222, dated 2 April 1956, to Contract AF 33(600)-5942, 18 quoted 
as follows: "The flight test task for Р-102А airplane 8/N 53-1013 as 
established by Item 15 is hereby revised to include the following: Contractor 
shall accomplish а side control stick test installation for evaluation by the 
Government and shall maintain the airplane during evaluation by the Government, 
etc.". Following the modification period, and а one-month functional check out 
by Convair pilots, the aircraft was scheduled for flight testing by the United 
States Air Force, during which time Convair would maintain the aircraft. 


Summary of Activity 


Testing during the primary program included: stability and control consisting 
of static directional stability, dynamic leteral-directional stability, and 
roll coupling including stability and control test points, and lateral response 
to rolling maneuvers; additional testing was conducted on elevon camera fair- 
ings, and the Sundstrand constant speed drive negative "g" valve. Roll tests 
were conducted by Convair and United States Air Force pilots at both subsonic 
and supersonic speeds at various altitudes. This program vas concluded оп 18 
April 1956. 


Upon completion of the side stick installation at Convair-San Diego, the air- 
craft was ferried to Edwards Air Force Base to re-enter the flight test program, 
Convair completed their functional flight testing of the installation during 
August 1956. United States Air Force pilots evaluated the side stick installa- 
tion for a twoemonth period. Testing was also accomplished to evaluate revised 
landing light configurations. 
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S/N 53-1813 - Continued | 
Chronological History і ? | 5 


10 December 1955 - Ferried from Convair-San Diego to Edwards Air Force Base 

10 December 1955 - Initial flight test conducted ` 

29 December 1955 ~ Conditionally accepted by the U. 3. Air Force 

19 April 1956 ~ Ferried from Edwards Air Force Base to Convair-San Diego 

20 July 1956 - Ferried from Convair-San Diego to Edwards Air Force Base 

11 August 1956 - Convair completed functional flight testing of the 7-164 Side Stick 
installation during Flight No. 57. 

11 August 1956 - U, 5. Air Force commenced flight testing of the Р-106А Side Stick 
installation during Convair Flight Но. 58 and USAF Flight №. 1 

18 October 1956 - Р-106А Side Stick installation testing completed 

27 November 1956 - Revised landing light configuration completed - Compjetion of 

Convair testing. + 
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BRIEF BUMMARY OF AIRCRAFT ACTIVITY 


8/N 51-1 317 | 


Рг Assi ent 


The assignment for this aircraft as covered in CCN 275 dated 24 June 1957, is 
angle of attack, stability and control, and structural demonstration with the 
Case ХХ wing. 


Summary of Activity t 


Air Force evalustion flights were conducted shortly after the aircraft's arrival 
at Edwards Air Force Base the latter part of June. This evaluation continued 
through to the latter part of July. The airdraft was on & stand-by status 
waiting for tho return of the engine from aircraft S/N 56-1001 (which was used 
during Air Force performance comparisons). 


Convair initiated angle of attack testing the middle of August and completed 
this phase of testing after two flights (pending data analysis). Instrumenta- 
tion for stability and control testing was then activated and testing was 
conducted the remainder of August. 


Stability and control were completed in the early part of September, however, 
due to instrumentation malfunctions portions of this testing had to be repeated. 
No flights were conducted the middie of September; the aircraft was on work 
status for repair of cracked leading edge spar rail. Upon completion of the 
work task, stability and control testing was resumed, this time concurrently 
with the structural demonstration flights. The aircraft чав on instrumentation 
work status the first half of October. Stability and control testing and 
structural demonstration flights were conducted through October and completed 
19 November 1957. Testing included 50, 80, and 100 percent bank to bank rolls, 
rudder kicks, pull ups апа pushovers, etc. Additional stability and control 
tests and turn coordinator control tests with the lag roll deleted were com- 
.pleted during November on a by-product basis. 


The aircraft was de-instrumented and readied for disposition, leaving Edwards 
AFB 13 December 1957. 


Chronological History 


28 June 1957 - Ferried to Edwarde Air Force Ваве 

23 July 1957 - Completed Air Force evaluation 

16 October 1957 - Completed stability and control testing 
19 November 1957 - Completed entire flight test program. 
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` BRIEF SUMMARY CF AIRCRAFT ACHT m 
.S/N 54-1351. 22 5 Е i z 


Primary Assignment 


The assignment for this aircraft as presented in Convair Sales Order No, 33-1-511, 
dated 26 July 1956, is quoted as follows: "To be used for investigation of buffet, 

| performance evaluation, and Phase I, Phase II, and Phase III хаш including anti- 
icing, rain clearing and production system tests." 


This aircraft was the first TF-102A aircraft to enter the flight test program. А uf- 
fet condition was experienced between approximately „85 and .90 Mach, Subsequent 
testing was devoted to investigation of the cause and correction of this condition. 
۱ Various Ғіхез were tried, including balsa wedges on the aircraft's exterior in the 
| canopy area, boundary layer plow slats, and many configurations of vortex generators. 
| With 1 1/2" alternating vortex generators on the canopy leading edge, in combination 
| with boundary layer slats between the ducts and the fuselage, the airplane мав con- 

۱ sidered бо бе satisfactory for conducting performance evaluation, As а result of 

9 additionel buffet tests, buffet was further decreased by two rows of vortex generators 
p os (One row aft end one forward of the transparent canopy area, These vortex generators, 
| . when properly sized and spaced over the canopy frame, reduced buffeting to ап 


acceptable level.) 


The Air Force conducted a comparative flight evaluation of the TR canopy config- 
uration of this aircraft against the cut-down canopy configuration of ТР-102А S/N 54- 
1353. Ав а result of this evaluation, the original canopy configuration of this air- 
craft was selected, 


A minimum stability and control investigation of the flight control damper system, 
positive quadrant roll coupling characteristics, emergency landing gear extension 

time with new restrictors, and ram air pressure and temperature tests were conducted, 
intermitently, since the aircraft entered the program. On 21 June 1956, the air- 
craft was placed on a ground work status for modification to incorporate specification 
conformance changes, which were completed at the end of October 1956, 


Flights were then conducted to determine the cauge and cure for aircraft buffet. 
Flights were also conducted for radome glycol anti-ice flow characteristics, Тһе 
purpose of these tests was to demonstrate satisfactory distribution of the radome 
anti-icing fluid. The aircraft was ferried to San Diego the first part of December. 
Windshield anti-ice rain clearing, and windshield NESA glass tests were conducted, 
Part of the time at San Diego was spent correcting discrepancies discovered during 
rain clearing and anti-icing MPS checks. The aircraft was returned to Edwards AFB 
the last day of January and remained on a ground work status through February. 
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S/N 54-1351 (Continued) 


Testing conducted and completed during the March-April period includes Hydraulic | 
system tests, relative wind transducer tests 3, airspeed calibration with production 
пове boom testa and Radome Anti-Ice testa, 


4 17 Ostober 1955 - Ferried from Cónveir-San Diego to Edwards Air Force Base. 
31 October 1955 - Initial flight test conducted 
| 30 November 1955 ~ Finally accepted бу the U, 5, Air Force 
11-19 June 1956 - Phase II teating by the U, 8. Air Force 
u 22 June 1956 to date = Modification at Edwards Air Force Base for 5.С,С. ава dor: 
иа and instrumentation 
NE ç, 28 November 1956 - Completed buffet testing 
ap /4 December 1956 = Ferríad from Edwards Air Force Base to Convair-San Diego 
c 31 January 2957 - Ferried from Convair-San Diego to Edwards Air Force „Ваве | 
ух 18 Аргії 1957 - Completed Hydraulic Tests | А 
ж 30 April 1957 = Completed Flight Test program. 5 6 


à 


км. аб Ы А j 3 Ы H 
- . : i : 4 $c 


ic ь | pt 1 3 | са ` ‚жыйы. р Ее | ۴ Ee. H URN: ج0‎ 4 7 Page: / 1 У 7 : 
А | "T | x з 5 + у ле. |: Dator у Maj 195r > = 
| | ` Report No.: 26-83 
Model: ماف‎ a 


` | 26-8 -140 (Vit. Test E 


дана Vh. M E 


| 
` [Convair Report No.: 


Primary 148 шан Phase ni. 


| TOME ос ут 0 
25222 | БУП THU .2 ТА 1:11: ۵ 
I — NICE А کا کت‎ GE: ЗЕЯ Б تل‎ НА ИЕ Sus ИИ ЖЫ Ei 

RT  Shasa Y ۱ athe. А PE: та А ,پ‎ ۳۷ 
фе + t | d dian 2: | للل‎ L 1. || БИ ИЕ ИН ИЙ БИ L L... 
і —— | 

і 
| 
| 
x 


ЁС Ж TIT і Ре] 
ee 


eee rer, 

& у ДАДА | 
еле ЕМГЕ + E L | | I L l j j L 00 | 
АНА | 

иное таслана гэхдээ SEEANNMIEUNIPEMIMRHONEUENE ванредни өкінетін қоңы Малы арың 
У ЕТО МА АДА | 

E و‎ ы % НЕЕ "— M -- 
алтынды | ЭЭР НИЕ 11: 1113 l Í ZE ВЕ З З ШЕ ШИ | 
ЕТ эгээ ээ уу согоо ہوجو سو‎ i 


~ Рина Q Чаны | 1Й А ЖЕП Я Sl SE БЕ ER EBI ПЪН БИ | 
A данына ا"‎ НЕСІНЕ 2225 
کت‎ ав ZS Se | L | P jJ 1 ЛЫН БЕ 
۲ 


1-14 | 
الا للا‎ “ТО | 
POE LRT TER AERIS 


т ——_————— 

t+} A tt HHL шэг i 

۱ | i У 
се UU ee 


“ГА? | О аа из ЕР ТУДА ЕЕ ЕЕ ЕЕ ИЕ ЫЕ ЕР 
| |a 4 | пи ЖЕ Эй жи каны ۹٣٦٣ | 
| : | “Сма ТО | 

iure wem men УУ S а 
| | - Е TL | 
| | ETT -1-4-1-4-4-1-4-4-4-4-4 TER DLE sa as = 
| 2 Е То 

p RENNES ARMES Е РИНВИ. ГРУ ИН TRUNCUM ый 


Original Canopy = = | 
| | АС Force Evaluation Еј НА FILI TI IY. E 
| Spec. Conform. Changes ТЕ 


Install. & In&trumettation|-|-1-1——1—31 1-2: 


| Rain Clearing Hydraulic, . 5 ERES 
8 икин из ин ти эи БЕ яп вә өз та 


з 4 Ey 2 з 


“ 


и - 
Ш. НЕ 


IL a 


же 27 Lo | днае: Planning f = Activity l 
_ : “ р E : “+ Я зано | 3 ХЭЛХЭЭ 4e | 7 у й dcr P ; 


K 
t 
D х 
ار‎ ы: Ж 
ас 23: 


ЖЖ 
ғ 


| 
| 


= — тиен = ---..- -- 


=- -------- ا‎ — — —nF.n 
x 


+ 
PAGE 7 


ANALYSIS P о N у А ор 6 * 544. ‘| 

PREPARED BY л "оо memes of аня aunts roarasanga , REPORT МО. 20-82142 | 

| ен و‎ PIPER o poles MODEL траур 102 | 

| REVISED ВУ : h ре TE БО үр у DATE З ch 1957 N 

Mar |‏ | سی نے : 

: чам» | 
| 

| 

| 

Џ 


The assignment for this aircraft, as presented in Convair Sales Order №. 33-1-511, 

| dated 26 July 1956, is quoted as follows: "То be utilized for Phase I tests, Phase 111 
| | roll end coupling teat with ériginal canopy and gloved tail, and external fuel tank 

| tests." 


Activ 
This sirorafi was primarily utilized to determine the effects of a cut-down canopy as 
сопрегей to the original canopy configuration of TF 54-1351. During its initial flight, 
while being ferried to Edwards, a slight degree of buffeting was encountered, but this 
was a considerable improvement over S/N 53-135118 buffet characteristics. However, the 
pilot's visability from the cockpit, due to the cut-down canopy, was decreased’ appreciab 
ly. The slight buffeting characteristics of the aircraft was reduced by the addition of 
two rows of vortex generators placed fore and aft of the canopy transparent area, and 
the inatallation of boundary layer piov slats. 


The 0.5, Air Force conducted comparative flight evaluations between this aircraft (cut- 
down canopy), and S/N 54-1351 (original canopy), during May 1956, As a result of these 
evaluations the original canopy configuration was selected for production over the cut- 
down configuration. Other flight testing during this period included functional tests 7 
and pilot familiarization flights. Airoraft was ferried from Edwards Air Force Ваве to 
Convair-Palmdale for gloved fin and canopy modifications. These modifications wero com- 
| pleted апа the aircraft ferried from Convair-Palmdale to Edwards -Alr Force Ваве where 

testing for roll coupling was accomplished, » 


= ------ > — —- —— — me --- -- 


Flight testing during the November-December report period was limited to Air Force fam- 

iliarization flights the beginning of November and a functional test flight at the end . 
of December. The aircraft was primarily in a work status during thia period for pur- | 
| poses of instrumentation calibration prior to Air Force Phase IV testing. | 
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4 4 April 1956 = Initial test while being ferried from Convair-San Diego to Edwards , 

Air Force Base 


| 31 August 1956- Ferried from Convair-Palmdale to Edwards Air Force Bass, 
| 25 October 1956 - Completed Roll Coupling تا‎ 


\ 

29 May 1956 - Ferried from Edwards Air Force Base to Convair-Palmdale | : | 
| | 

October 1956 - Completes conside p \‏ 31| سح 
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Primary Assignment | | 


The assignment for this aircreft, as presented in Convair Sales Order Mo, 33-1-511, 
dated 26 July 1956, is quoted as follows: "То be utilized for armament testing, 
including MG-LOT vibration environment tests and effect of armament on MG-lOT 


system." 


Summary of Activity 


During its first month in the flight test program, this aircraft was primarily 
utilized for conducting pilot fomiliarigation flights, in-flight armament hard- 
ware tests, and chase support. 


Early in the test period, flights were conducted for engine response to missile 


exhaust 


launch to obtain data for verification of the firing capabilities and chareécteris- 


tics of 


the ТР-102А (Design verification). Modification for Запдвіг- лі Constant 


Speed Drive, initiated in October, was completed at the end of November. 


‚ А two-week period of missile separation and trajectory testing during negative 
"g" flights was concluded the middle of December. For the remainder of the month . 


алшы 4 


the alrcraft was in modification for engine inlet duct anti-icing instrumentation 
installation. Instrumentation installations necessary for the anti-icing program 
were installed the first part of January, The anti-icing program was completed the 
middle of February. The 2.75-incn Rocket Program was initiated the last part of 
February 1957, and completed approximately one (1) month later after fifteen (15) 
flights. Test data were collected from 2.75-іпеһ rocket jump angle firings, demon- 
stration 24-rocket salvo firings, anti-icing tests, and angle of attack check points. 


| 
gases. Flights were conductea for the purpose of а hi-speed missile 
| 


Тһе аїгогаї was returned to San Diego the latter part of March for modification 
and MG-lOT wiring provision installation. This task was completed and the air- 
craft was ferried to Palmdale the middle of August. Н0-101 installation and check- 
out were completed and the aircraft was ferried to Holloman Air Force Base the 
latter part of September. Instrumentation was completed within a week and flights 
for 2.75-inch rocket jump angle data were then conducted. The 2.75-inch rocket 


program 
бо Fort 


NOTE: 


Worth (test? to tactical) 13 November 1957. 


The proposed "Effect of Armament Firing on MG-lOT FCS" test period was сай» 
celled in September 1957 by virtue of a Headquarters, USAF Directive to 
reduce expenditures. The 2.75" FFAR jump мез program had ргеседепсе at 
the time the test proe но ис 5% 


concluded with flight 74 the latter part of Octóber. The aircraft was ferried x 
| 
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Brief Summary of Aircraft Activity S/N 54-1354 ~ (Continued) 
Chronological History 


15 June 1956 - Atreraft ferried from Convair-San Diego to Convair-Paimdale 

31 July 1956 - Final aceeptence by the U,8, Air Force 

7 August 1956 ~ Aircraft ferried f—om Convair-Palmdale to Holloman Air Force Зазе 
7 August 1956 ~ Initial Plight test sondueted 

14 December 1956 - Completed negative missile firing test | 

12 February 1957 - Completed anti-icing program 

1 May 1957 ~ Returned to San Diego for MG-10T provisions 

13 August 1957 - Ferried to Palmdale for MG-10T installation and check out 

20 September 1957 - Ferried to Hoiloman Air Force Base 

23 October 1957 - Completed Flight файо program, 
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i 
BRIEF SUMMARY OF А AIRCRAFT پا طسو‎ 
S/B 50-1361. Eo: E 


Pr Assignment 


As stated in Convair Sales Order No. 33-1-511, dated 26 July 1950, this air- 
craft ts to be utilized for structural integrity demonstration. The testing 
and specifications to be complied with аге ав follows: 


1. Structural demonstration 

2. Cabin pressurization tests 

3. Heat and ventilating (Specification AN-T-50A) 

h. External Tank Tests (Specifications MIL-T-7478 and 18158) 


Sunmary of Activity 


Тһе aircraft arrived at Edwards Air Force Base the middle of March 1957 
following five months lay-up at San Diego. Тһе aircraft and instrumentation 

- sbakedown period lasted four weeks.  Productive structural demonstration 
flights were initiated in April. During May and June thirteen (13) flights 
меге conducted for symmetrical and asymnetrical structural demonstration. The 
symmetrical points were completed. The aircraft underwent thorough structural 
inspection early in the period бо ргоуе suitability for structural demon- 
stration task. Late in the period the engine was replaced following indication 

| of exceasive engine temperature. Later, however, the discrepancy was isoleted 

to instrumentation error. 


Asymmetrical flight loads testing was resumed the first part of July. Two 
additional points remained to be flown for structural demonstration purposes. 
The aircraft was on а stand-by status during August and was turned over to 
AFFTC in September for Phase IV testing. USAF maintenance was used. 


" Following completion of Аг Force Phage IV testing the latter part of December 
1957, the aircraft was returned to Convair at Edwards AFB. Instrumentation for 
and flight demonstration of the additional points for structural demonstration 
were then conducted until mid-February 1958. А brief Air Force test period 
during which the missile bay doors were opened in flight (with external tanks 
installed) was conducted late February 1958. Ап inactive period preceded the 
large speed brake installation and instrumentation. Flight tests were sub- 
sequently conducted on the production and later, beefed-up speed brakes. The 
test program was completed mid-May 1958. 


NOTE: Ав a result of а Headquarters, USAF direttive to reduce expenditures, 
, the Heat and Ventilating teste planned for execution on this aircraft 
were cancelled in October 1957. 


TH KRH 
Ив: * 5 | а 
بت‎ oye : 


рыт. танае НО ЧИ ЧОНЛОНЧЧСҮЛИ Р ела OT НИЛ ЛААГ ТДИ ЛС ЛА АЗ NGA SEN AOI EE GE STE ST: MEAE E EDN С ЖЕТНН НИ ОЧНӨ ИМАР ЕН ЭЛЭЧЛЛЛЧЛННЧЛЛА ЧЛЛРЛЛЛЧЯЛЧИНД НИКА НЕ 


mu й 1 
, т P 2 


wer з A de Ж Ж 


е, + 
ANALYSIS со м. X. A | вв: PAGE 55АЁ 
PREPARED BY ¿SI ТЕСТ usa MORÓN Лео ا‎ on REPORT NO. 76-8-142-19 
CHECKED BY га ° Зам ро. 1 7 B (7 с MODEL mp-Yp-pP-1C2 
REVISED ВУ | МО ў Қы 7 ` DATE 1 June 1448 


Brief Bummary of Aircraft Activity S/N 54-1361 - Continued) 


Future Activity 
Awaiting Air Force disposition. 


Chronological History 


18 March 1957 - Initial flight test 

26 July 1957 - Completed flight loads program 

27 December 1957 - Completed Air Force Phase IV tests 

14 February 1958 - Completed structural demonstration tests 
16 May 1958 - Completed speed brakes testing - end of program. 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


S/N 54-1 362 


Рг Авв1 nt 


The assignment for this aircraft ав presented in Convair Sales Order No. 33-1-511 
dated 26 July 1956 is quoted as follows: "То be utilized for stability and control, 
spin and performance evaluation and Phase III systems tests of the production 
airplane configuration." 


Summary of Activity: 


The aircraft was оп а work status until the middle of May 1957, to accomplish the 
necessary instrumentation and aircraft items to conduct spin tests and also to 
test the spin chute deploy and jettison systems during taxi runs. 


Spins were induced during several flights conducted through the middle of June. 
Recovery was effected by merely releasing controls. As a result of these success- 
ful tests the spin program has been completed. The aircraft was on a work status 
the latter part of June to remove spin equipment and to modify for stability and 
control tests. 


The modification was completed and the stability and control testing began the 
latter part of August. Testing was conducted through September and included static 
and dynamic lateral-directional stability, dynamic longitudinal stability, low 
altitude stalls, and trim tests, etc. Completion of the stability and control 
portion of the program was curtailed as а result of a Headquarters USAF directive 
to reduce expenditures. The aircraft was ferried to Fort Worth (test to tactical) 
8 November 1957. , 


Chronological History 


29 March 1957 - Ferried from Convair-San Diego to Edwards Air Force Base. 
19 June 1957 - Completed spin tests. 
2 October 1957 - Completed flight test program. 
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Report No.: 70.8-1h2. 
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Conveir Report No.: | SUMMARY OP ACTIVITY 
208-259 EI S 
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Primary Assignment: stability and Control, Spin and Performance 
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Primary Ascignment | 


The assignment for this circraft presented in Convair СС по. 92, ated 17 April 
| 1957 against Contract Jo. Al 33(60U)-31174, states the program as follows: 
"Antenna test will be of qualitative nature with а minimum of instrumentation to 
determine the operational capabilities of the antenna”. 
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summary of detivity 


| 

| ! 

| | "не aircruft was ferried from овЛтавје to Eiwarde Air lorce „аве Cl June 1951, dur- 
I ing which: а functional test flight of JACA equipment was conducted. Jnl, four 
ЗАСА: check out flights were necessary to complete the flignt tost program. he й 
"СА equipment орегасосч satisfactorily to meet «11 specificatia: requirements. 
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el June 1957 - Ferry flip. fron гай ае to “dwards Air Force, ase : | 
ура з з = 4. L 2B Ч ` 
20 Төле 1391 ~ Completed flight seat program (:0-3-288). 


fet тж mm. 


ен БҰЗАМЫН ЛАБ 07903308 رہہ‎ FL کی می‎ uA یج ہو سڈ ہس ہو ای‎ E مہ یں ای‎ ТИР کر ری .ا ہی جا لی بی‎ E NS ہک کی رک کہ ہو‎ а 2ЮЕЮЕКТНЭЛЛ ار مر ہر کر و ہو ار کر‎ на МЕ ле читао РН ТАЯЗ کا‎ q а ар رو موہ‎ Ма ba T: см КИРА Кална 


Page: ку O 
Date: 1 July 1957 
я Report No.:YF-TF-F-102' 
T +. Model: 20-20-12. 


Сопуаїг Report №.: SUMMARY ОР ACTIVITY ` 
S/N , 25-1138 


Primary Assignment: ТАСАМ 


не 12215512122 ру 
ШЕ 
ы БТ 
19) Л ШИНЭ БИ БА ВА НО БЕ НЕ 
C 
ES ЖЕ SS; S 180 سار‎ БІ ый ot سی‎ НЯ Е SPP PS 528 БАЛ БЕ 
| РА И ДЕГ ДЕ GSE РА ВА SSE А ШШ ИШ КЫ SSE ERS Я GS БЕЙ БВ БЕЙ КЫЙ SSE VSS WS ШЕ 
б З zw ТИ НИ кен Б ЕЕ = о 
| ВЕЕЕЕЕЕЕЕЕ 28 
ME === 
2 ни шили 


СЕРЕ‏ ہس ہش 
нана‏ | 
Ї 7752‏ | 
الل 
НН ННЕНННННО‏ — 
Lo. ]Fii—— =‏ 
зних =: инээ‏ 


Original Planning [777 Revised Planning | | Activity ЖЕН 


C—— T PHH HEE 


NALYSIS · 202; 

S CONVAIR FASE 

PREPARED BY КИТТЕ ТИК ایوہ‎ REPORT NO. 20-8-1412.  : 
CHECKED BY | SAN рисо : : MODEL ТР-ҮЕ-Р-102 
REVISED BY з оме рата BF «д. گے‎ > ОАТЕ 1 Мау 1957 


мате خی‎ 3i 


` BRIEF S SUMMARY OF ATRORAFT ACTIVITY 


» 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order Мо, 33-1-5864, 
and dated 31 October 1956, is ouoted as follows: "То be utilized for power plant 
development," 


Summary of Activity 


Since the initial flight test was conducted on 13 June 1956, the aircraft has been 
utilized for and has completed testing of the large area speed brakes, anti-surge 
bleed valve, afterburner shrou surface temperatures, 808 flameout characteristics 
and constant speed drive development. 


The Sundstrand constant speed drive development testing continued through November 1956 
Tests regarding electrical system characteristics, afteruurner relight with recircu- 
lating fuel igniters installed, emergency fuel control and cabin pressurization were 
conducted, Aircraft was in modification and instrumentation during Yecember in 
preparation for components and systems development testing to be conducted in January. 


Testing during January and February included: 
Cabin pressure surge tests (to determine the cause for pressure surges and effect a | 
соге.) | 
Carbon Monoxide tests 
Edison fire detector test (to determine the ambient temperature in the vicinity of 
the fire detector cable.) 
Afterburner relight tests (to determine the afterburner relight envelope with а 
recirculating ignitor) 
Tests were also conducted to provide emergency fuel control data for the Link Ё-102А 
Simulator. | 
The aircraft наз оп а ground work ststus during part of February бо complete air- 
craft modifications and instrumentation revisions. 


Emergency landing gear extension tests, Sundstrnnd production parts tests, and temp- 
erature survey tests with shroud blankets removed were conducted through March and. 
the initial part of April. 
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S/N 54-1380 (Continued) 
Chronological History 


28 February 1956 = Ferried from Convair-San Diego to Convair-Palmdale 

26 April 1956 - Final acceptance бу the U, 5, Air Force 

4 Мау 1956 = Ferried from Convair-Paludale to Edwards Air Force Base 

13 June 1956 - Initial flight test conducted 

2 April 1957 ~ Completed flight test program at the termination of flight 68. 
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S/N 54-1388 1 


— — - 


Primary Assignment 


The assignment for this aircraft, es presented in Convair Sales Order No. 33-1-586А, ' 
dated 31 October 1956, 18 quoted аз follows: "То be utilized for specification | 
compliance Phase IIF system testing and electronic environment testing with the 
production extended ramp, апа МС-10 installations as follows: 


(а) Heating and ventilating, including pilot comfort, electronic compart- 
ment cooling and vibration, windshield and canopy defog. 


(b) All weather operation including radome, windshield and engine inlet 
scoop anti-ice and windshield rain clearing.". 


summary of Activity 


Aircraft &rrived at Edwards Air Force Базе on 3 July 1956 from Convair-Palmdele to 

enter the Е-102 Flight Test Program. Muring the middle of July 1956, it was utilized 
й for flight testing ої the епдіпе inlet зеоор anti-icing system » Which were com- 
и pleted, and then placed оп a ground work status In preparation for delivery to 

Convair-Palmdale, for MG-3 work. “Instrumentation in preparation for evaluation of 

aft electronic агеа cooling was completed and the aircraft conducted testing for 

aft electronic cooling through October and heat and vent testing through November 

and December. 
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The testing conducted during January-February was primarily for determination of the | 
adequacy of the heating and ventilating system. Stratos Unit, instrument panel 
vibrations, and alr conditioning and pressurization tests were conducted. Rain | 
clearing tests were completed. | 


Hamilton Standard Refrigeration Package testing was initiated and completed in March. 
Testing during the latter part of March and April included canopy tests, radome anti- 
icing tests, aft electronic cooling, and Stratos Refrigeration tests. 


Following the above tests the aircraft was instrumented for hydraulic system tests. 
The hydraulic system tests were completed and the following by-product tests were 

accomplished during the report period; cabin pressure surge investigation, produc- 
tion trim servo tests, repeat dive for Stratos Unit tests, repeat dive (cabin pres- | 
sure off) for pressurization tests. i 


The landing gear retraction test was not completed since the fabrication of parts 
could not be accomplished in time. x 
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Brief Summary of Aircraft Activity S/N 54-1386 - (Continued) 


Chronological History 


l June 1956 ~ Ferried from Convair-San Diego to Convair-Palmdale 

30 June 1956 - Fingl acceptance by the U.S. Air Force 

3 July 1956 ~ Ferried from Convair-Palmdele to Edwards Air Force Base 

13 July 1956 - Initial flight test conducted 

21 July 1956 ~ Ferried from Edwards Air Force Base to Convair-Palmdale for М0-3 
installation 

18 August 1956 ~ Ferried from Convair-Palmdale to Edwards Air Force Ваве 

23 April 1957 - Completed all weather testing 

18 June 1957 - Completed flight test progrem. 
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BRIEF SUMMARY ОҒ AIRCRAFT ACTIVITY 


S/N 51-1 390 


Primary Assignment 


The assignment for this aircraft, аз presented in Convair Sales Order No. 
33-1-586A, dated 31 October 1950, із quoted as follows: "То be utilized for 
flutter stability, control and performance testing to evaluate the big tail 
installation and tactical improvement testing. The tactical improvement 
testing will be conducted to evaluate weight saving and Juch configuration 
changes ав result from tactical operations by the United States Air Рогсе.". 


Summary of Activity 


Initial testing on this aircraft consisted of production large fin in-flight 
flutter checks. The aircraft was placed on a ground wors status in August 

1955 for installation of: large speed brakes, oil cooling duct pressure 
instrumentation, control valve instruiertation, instrumentation required for 
inertia coupling and stability tests, and replacement of engine. Upon сош- 
rietion of ground work, testing was conducted to determine cause of roll-off 
during high "С" maneuvers, nigh "9" puliouts to demonstrate lateral-directional 
stability characteristics, to evaluate tne flutter characteristics of the F-102A 
Wilt: external wins tanks, and to deterrine aileron cnaracteristics of the large 
teil configuration. 


Stability and control testing continued tnrou:h November. The aircraft was on 
work status duríng бле first part of December for preparation of aircraft and 
instrumentation for landing gear tests. 


Landing gear testing to determine the loads and deflections experienced by the 
skewed main landing gear were conducted throuyh January and completed the latter 
rart of Feuruary. Flights were 8130 conducted for aeterminetion of drag chute 
deployment time for aircraft with large speed brakes and to determine tie 

Optimum bridle length for the drogue pilot самбе. The aircraft was ferried to 
Sac Diego the latter part of February for МО-10 preparation prior to installation. 
Upou completion of these tasks the aircraft was ferried to Palndale the middle 


of May. 


The Мб-10 was installed and production check out was accomplished prior to the 
aircraft veing ferried to Holloman Air Force Base the latter part of July. 
Flights were conducted during the remainder of July for pilot familiarization 
with roll oscillation problem and flight check of the optical sight. 


The Hughes package installation, which allows AFCS functions to be recorded, 
and instrumentation calibration was accomplished the first nalf of September. 
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Brief Summary of Aircraft Activity S/N 58-1390 (Continued) 


Flights for investigation of roll oscillation in pilot assist mode were cone 
ducted the remainder of Septemoer and through јеђорег. The aircraft was 
placed on a stand-by status upon completion of these tests. While оп stand- 
by status, the aircraft was utilized for target support of Ғ-102А S/N 54-1401 
until mid-January 1950. When the tect program was completed, the aircraft was 
on stand-by until mid-February awaiting Air Force disposition. On 18 February 
the aircraft was ferried to another Air Force agency. 


NOTE: The Specification Conformance Verification and Unsatisfactory Report 
test period was cancelled in September 1957 by virtue of a Headquarters, 
USAF Directive to reduce expenditures. 


Chronological History 


3 August 1950 « Ferried from Convair-San Diego to Edwards Air Force Base 
3 August 1356 - Initial fli Tt test conducted 

13 August 1950 « Final acce; tance by the United States Air Force 
30 November 1956 - Completed stability and control tests 

2l February 1957 ~ Completed landing gear tests 

22 February 1257 = Ferried to Couvair-San Diego 

14 May 1957 = Porried to Раш лаје 

20 July 1957 - Ferrled to rolioman Air Force Base 

23 October 1757 = Completed Convair flight test program 

17 January 123 - Completed target support role - on stand-by 

18 February 1258 « Ferried to АҒАС, Eglin АРВ, Florida. 
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BRIEF SUMMARY OF АТАСПАТТ ACTIVITY 
S/N. 51-1358 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order №. 33-1-5864, 
| dated 31 October 1956, 1s quoted as follows: "То be utilized for structural démon- 
stration of the asymmetrical loading condition on the big tail and determination of 
| Aerodynamic Stability Derivatives." (The latter test wes transferred from S/N 53- 
| 1787 and later deleted from the program), 
1 


The test objectives ої this program are: 


1, To demonstrate the structural integrity of the airplane in the performance of 
asymmetric maneuvers determined to be critical for the aircraft. 


. То determine the magnitude and distribution of the structural loads imposed оп 
the enlarged vertical fin by the air during the maneuvers determined to be 
critical by analysis and by veview of the data obtained. 


3, To provide flight loads data which will permit determination of structural шаг- 
gins of safety. 


Summary of Activity 


An extended shakedown period was necessitated due to unique instrumentation interfer- 
ence problems. Тһе problems were resolved and data in furtherance of the flight test 
program were obtained during the latter part of December 1956. 


The aircraft conducted asymmetric flight loads testing for almost the entire January, 
February, and March period. Testing in April included Telemetering Antenna Bvalua~ 
tion, Roll-off Investigation and Incremental Asymmetric Flight Loads tests which 
were completed the latter part of the month. 


| 

| 

x 

x 

| 

| | 

Тһе aircraft underwent а twenty-five hour airframe and engine inspection following 
| completion of the asymmetrical airloads program in April. Two flights were made to 
| obtain needed lateral~directional response data, External tanks and reinforced 
| landing gear fairing were installed for further demonstration testing and seven 
| flights were conducted to complete the added program. 
| 

| 


Upon assignment of further testing by МАСС (Landing loads оп main landing rear) air- 
craft was withheld from scheduled delivery to Fort Worth for Test-to-Taetical con- 
version. Two instrumentation shakedown flights were conducted the first part of 
July. 
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BRIEF SUMMARY OF AIRCRATT ACTIVITY 


Primary Assignment. 


The assignment for this aircraft, as presented in Convair Sales Order No. 33-1-586А, 
dated 31 October 1956, is quoted ав follows: "To be utilized for structural démon- 
stration of the asymmetrical loading condition on the big tail and determination of 
Aerodynamic Stability Derivatives." (The latter test was transferred from S/N 53- 
1787 and later deleted from the program). | 


i The teat objectives of this program aret 


1. To demonstrate the structural integrity of the airplane in tho performance of 
asymmetric maneuvers dotermined to be critical for the aircraft. 


2. To determine the magnitude and distribution of tke structural loads imposed оп 
the enlarged vertical fin by the air curing the maneuvers determined to be 
critical by апа1уєіѕ and by review of the data obtained. 


3. To provide flight loads data which will permit determination of struotural mar 
gins of safety. 


Summary of Activity 


An extended shakedown period was necessitated due to unique instrumentation interfer- 
ence problems, The problems were resolved and data in furtherance of the flight test 
program were obtained during the latter part of December 1956. 


The alrcraft conducted asymmetric flight loads testing for almost the entire January, 
February, and March period, Testing in April included Telemetering Antenna Evalua- 
tion, Roll-off Investigation and Incremental Asymmetric Flight Loads tests which 
were completed the latter part ої the month. : 
The aircraft underwent а twenty-Tive hour airframe and engine inspection following 
completion of the asymmetrical sirloads program in April. Two flights were ‘made to 
obtain needed lateral~directional response data. External tanks and reinforced 
landing gear fairing were installed for further demonstration testing and seven 
flights were conducted to complete the added program. 


Upon assignment of further testing by WADO (landing loads on main landing gear) афг- 
craft was withheld from scheduled delivery to Fort Worth for Test-to-Taetical сопе 
version. Two instrumentation shakedown flights were conducted the first part of 
July. 
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the landing gear loads program, Instrumentation was installed and checked 
out with the exception of the instrumente 1 main landing gear. | 


While waiting for the instrumented ianding gear, flivhts wore concucted during 
the November 1957 - January 1759 period to check out the aircraft's rcte-of- 
fink instrumentation and evaluate tue Navy mirror landing system which was 

| installed for trials at Miramar ААВ. 

Upon receipt of the instrumented gear, tae Бул test program was initiated 
at БАЕВ and continued to complotion auerosdmately mid-April. The вігогнії was 
tied prepared tor delivery to test-to-tactical modification at Fort Wort: = 
leaving EAFB 23 April 1958. 


Brief Summary of Aircraft Activity 5/3 54-1399 (Continued) 

The aircraft was on an inactive status from July tLrcu;h September апа on 

work status through October and бие first week Of November in preparation for 
| 


Chronological History 


el September 1950 - Ferried from Convair-San Diego to Edwards AFB 
26 September 1950 - Final accevtance оу the United States Air Force 
с. 25 April 1957 = Completed incremental asymmetric flights loads testing 
14 May 1957 - Completed external tank and main landing sear feiring demon- 
stration flights 
25 May through September 1957 = Inactive 
9 April 1958 - Completed main landing (enr loads program.  (F-106A items), 
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ВЕТЕР SUMMARY ОР AIRCRAFT ACTIVITY 


S/N 5і-1401 


Prim Assignment 


The assigunent for this aircraft, as presented in Convair Sales Order №. 
33-1-586А, dated 31 October 1956, is quoted as follows: "То be utilized for 
spin testing, to demonstrate specification compliance with the big tail and 
extended ramp configuration and to demonstrate the production airplane con- 
figuration operation to design limits including automatic flight control, 
data link and МО-10 demonstration and hydraulic and electrical systems." 
(The hydraulics portion has овец transferred to and accomplished on aircraft 


S/N 54-1388.) 
Summary of Activity 


After the aircraft's arrival at Edwards AFB, it was placed on a ground work 
status -for modification in preparation for spin tests. Upon completion, 
development and flight testing of an adequate spin recovery parachute was 
initiated. 


Flights were conducted to determine spin recovery characteristics. Spins were 
successfully induced and recovery was effected су either releasing all controls 
or if necessary, applying “aileron with". The aircraft exhibited no pitch-up 
tendencies. The spin program was completed the latter part of April 1957. 


The aircraft arrived at tbe San Diego Experimental Factory 1 May 1957 for air- 
craft and instrumentation modification and МС-10 FCS Provisions. The aircraft 
was ferried to Palmdale upon comrletion of the task at San Diego. The МО-10 
FCS was installed at Palmdale during the latter part of August and first part 
ОР September. Instrumentation tie-in and checkout of the МО-10 was accom- 
plished by the end of October аб Holloman AFE. Snap uo development flights 
were then conducted from November 1957 through mid-January. Attack courses 

of 0°, 70°, and 100° off the tail were accomplished with lock-on at 10,000 
feet altituce differential. 

Prior to completion of the Convair test program, the aircrart was assigned to 
the Armament Division of APGC (АРАС). The aircraft loft Holloman AFB for АҒАС 
оп 18 February 1958. 


Chronological History 


el September 1950 - Ferried from Convair-Sa&u Die;o to Edwards AFB 
го September 1950 - Final acceutance бу United States Air Force 
20 Avril 195/ - Completed spin program 

l May 195/ - Ferried to Convair-San Diego 

20 August 1957 - Ferried tc Palmdale 

lo September 1957 ~ Ferriod to HAPS 

17 January 1958 - Completed snep-up techniques test. 
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BRIEF SUMMARY ОГ АТВСВАЕТ ACTIVITY 


S/N 95-1051 


Primary Assignment 


task of External Tank tests to aircraft S/N 55-1051 in lieu of S/N 5h-1361. 
Summary of Activity 


The aircraft was ferried from Palmdale to Edwards Air Force Base оп 17 June 1957. 
Flights were conducted for external tank evaluation tests for qualitative evaluation 
of stability, trim requirements, handling characteristics, and buffet characteristics 
of the ТЕ-1О2А with external tanks. The program was concluded on completion of ап 


x Convair Sales Order 33-1-113, dated 3 June 1957, indicates the assignment of the 
external tank jettison test. 


Chronological History 


17 June 1957 - Ferry flight from Palmihle to Edwards Air Force Base 
3 July 1957  - Completion of flight test program 
5 July 1991 - Ferry to Palmdale. 


ANALYSIS 


PAGE 

PREPARED ву ма” REPORT но 20-8.142-19 
СНЕСКЕО ВҮ Жанцан. MODEL ҮР & Р-102 
REVISED ВУ 


РАТЕ 1 June 195) 


- 0 


APPENDIX C 


1 


COMPLETED PLICHT TES? [SENS АШ) REPORTS ГИЕДЕОН 


fy 


í 
á 


6661-26 N/S AVS С01-41 O3 рехлеуечват 907385940 шә1єЛс Tony Копейтен 


ات 
ri‏ 
M |‏ 
сү 666,26 N/S УЗИ 201-ЯА оф PeXiojgsuui] uop4dunguo) тәп‏ 
.= 3( 
1 
эф 6661-26 N/S AWSN TOTAL O3 рөлзәјепә1], запцо эпола - чорувдейо упешрпЬа‏ 
з $‏ 
du f run лелод‏ ن u‏ 
с664,-26 N/S AYSA 20Т-41 O3 родлејепедр оүүпзлрАц тру wey Хопедлош - чоүүелө4р queudinby‏ < 20 < 
Е S хэ‏ 
О 6664-06 N/S VSN СОТ-ЯА 04 редледвизат 34591 тө) 84с чотаеарлаввела Жив; Тәті‏ 
لیا 
EE (гот-ах) 84892 7‏ 
Е: я увтлецовлецо 3Ч9үү4 Клечүшүтәла = 788-43. 59891 воруврлецовлечо 34314 ÁreupuTTodd‏ »-: 
SEM ^| 566-26 N/S AVSN 201-41 94 резледитед esuodsey opueu£q‏ 
ee | (гот-4х)‏ 
i M | еопеціоїлод зпетілру Алешршрројлда = *?9-9-4Jx оометјојјод ечът9тру Азеататтела‏ = 
К SE ! 534591‏ : 4 
і d NTE учврта гот-яд JO вудпвец - 78-8-45»‏ » 
рив 29133014‏ دوہ чорувачта pue 49134014 - У878-4Чи‏ 4 8.3 
Lag 4‏ 
Epi у 1019‏ 
гот-ах 04 редледеиндт dn-xoTg мех Jo өтӣсү 2 хов үү 20 етапу‏ پد о: 7 | 5664-26 N/S‏ 
О: С] 6660-25 N/S ASN 201-41 оф резледвиващ peedg u3TH ~ потфелартво резйвлу “4‏ 
реллејствл; ойпъц рездвтру лот - порфвлартво рведвлру "8‏ وہ N/S ДҮП 20Т-ЯА‏ 6664726 ^ 
Í | (гот-4х)‏ 
зизта TONOJ тт-4-/6г - 68-8-334 |‏ انور یز رر زور З‏ 
Mae съвет JUTIA пиороявчв - 98-98-44» 84881 348114 U^OpeXtus‏ 
mmy үхэр рәәйс̧ uSTH - 78-8-4Я $3591 үх) реодо чан‏ 
guny үхэј рәәйс мот ~ У8-8-45 59591 yxy peedg ROT‏ 
петно 1852 ЧЕЛ 10 ЧОТ3Ө(089Н "Süejy 3691 448714‏ " 
а >‏ 
зав £661 увийпу L резва ТОТ-8-02‏ 
С шелдола 3891 $u2Tl4 JO Алешшпс үеүд‏ 
N/S 201-4 ТӨРОЦ‏ 7661-25 259% 
сетш‏ 
m ue‏ < 


- 
= 


| 
| 


РАСЕ 2С 
REPORT NO 20-8-142-19 


MODEL 
DATE 


- 1 
1% = | 
| 
< о 
2 
2 Me “4, УЧатта лој 
7:1 220-әхел Заттар quepToos 7664-26 N/S 0۵ 
і COI-4X JO звпвоеа С66/ 779 N/S 0 
о. 201-ЯХ وہ‎ peljyejSusg4 швл120:4 81,407 
9: ۲۲وہ‎ до/риз AXxsurmTTedd вефвотрита 
тоачаод pus 535174615 
тедејут 20/рче ۲0010٥36 - 78-8-458 
Tozquoo pue Жұрттаеҙс ۲۵۲۶۵11801 - 78-8-ЯЯ= въвет 1014009 pus 44117985 “OT 
потуваейо әдеп peeds - 98-8-43: 007482940 exedg рәәбе 761 
n >> تن‎ 4591 тчетта JO GOYTRTOSSM BST 3891 ATTA 
vaas 
"EU d (репитупод) 
«502 7661-25 N/S 20Т-ЯА TƏDOR 
Z KE F ا‎ 
хаос 


J J _) 


PAGE 3С | 
REPORT NO. 20-8-142-19 


C O N V A I 


[31:15:23 ج ۵۸ک‎ LG As =) л 

201-41 943 uy впотузттеуъвит "вата 17-4 7 

5 کر نے کے و‎ өңі JO потуватвая 9891 Au - 069-8-27 

| 10414400 ХЭОТ 1109-9881 97340741 -0Т-ТО9-8-027, 
- speeds ошувич - 6-109-8-02 


Jjo-exey 230:510 92101 

19135 ۲٢۲0۲207 вотуву.ефов.гечо 

Авдас раз soyyspseqoereyg Buy [pusy 
ләзем ло ротоло раз Затрает “370-955 ~ 1-216-8-97 


MODEL 
DATE 


293815008910 Зартрачн 
рапото pue ہی بے‎ 'jjo-exej - (26-9-00 


Dm 


05171611 
Fogels төрриц - Zuyreos46 ТӨӨЧИ евом -6Т-100-8-22 
jj POTITHON 
8/76 леррпи - 81719945 TA овом -81-106-8-97 
Ч Зиттриєн punoan 
“адејји рифм ‘peedg umnog uonoj ~ 6-106-8-07 
Suiiee4g ТӨӨЧМ 9500 - 8-106-8-07 
7% 81159935 Ттеоци эвом ~ 97Т0678707 
5 тод чоувлетя - 220-1271 тезчм звон ~ T-TOS-8-2Z 


швусечоеи equ) engoxq -8Т-109-8-02 
i weeks охеля Тәәчи —I-TOS-9-DZ 
5 ` потуваодо оупцо апйодп-Веа1 ехеля ~ 9-106-8-07 
| وہ‎ эпВоза Moy 20:۳6] - 6-109-8-07 
83681 үх 230308 чорувледо - 1-106-8-22 


~ 


aion 
Npa 


НР O 
И УР РУБ PEER сме БОР ЭЗ РИ БУГ Р 


9459 " 


б 


цо 


0 28164۲7 угот-ях 9 гот-ях eua 

Ur спотуфеттезвит әпүЗпч ТУ-4 2 ТТ-4 
А ey} 70 чотҙватвАН 1861 348114 - | 06978702 
вотзєтледовачцо UFA, outoa - #-106-8-07 
007484960 974935 JOROJ Атетити = 9-100-8-02 
вотзеттофоълецо шүлі естВич = 9-100-8-02 

Suypue] pus 
jjo-exe; 30:300 чорувледо гчудая - <-106-8-02 
$891] ت۲70ھ رح‎ 1 504Ч1 - I-106-8-0Z 


1891 чарта 29 чӨрЗӨТОБӨН 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


-) | З 


ESOT ледшолок 62 Pe Є01-87-07 
шелдода 3891 учатта то Атетиис течта 
с661-26 N/S 20Т-ЯА терор 


107481940 шәъвс̧ тохұпо; surian 


99891 хер ° 


uopjwnpsAg поузвләбо exedg 2, 


UOT49JqTT9) 45nuuy 9ү3835 
sugi 3591 TOT La 


27 


“Т 


PAGE 4C 
REPORT NO. 20-7-142-19 


ANALYSIS 


C O N V A 


PREPARED BY 


SAN DJELO 


MODEL. 


CHECKED BY 
REVISED BY 


06۲88 ехпєвасза urqs5 

шәзвќс 

орроварін А.тераооәс JO 8060 
демо 

шостхеи Juma 4e3jgng BUM و‎ uty 
8و2‎ 0005610 мотртру JO Арадо эл, 
101 

мотавотјррод “Зитувен ٤ص‎ 229308 
оотзелодо твео 23+6077 
шефвАс оттавтрАн 
Krepuooeg JO suoTq=TTTOSO 
| 2۲۲٥60 тто по 
Suey uor4»un3rjuo) то 35234 
вотуъвтлодовтгецо 

JO Артаб эло,‏ ہب دی مہ 

٠3ج‎ олавволд 17 

à Кел.о 
peor] eseg 9 upxs өЗєрөвгд 4JV 
uor493edo een 930-071 
840 93045 епадола-Язла еявла 
- Ë валпавладшет, шәлеЕс TTO 
"Зи отуештоцд злпзвааа мол 
| хозцо Виттоо 3481154 


ОАТЕ 


Ч 
Н 
1 3 


/ (Suydweg) 1944014 1uBTTj-UI 
| вәшп ота 
وہ‎ - тозетпЗән eJnScedq читаво 
даттоо зхела peeds 
цорувлтей) ехвад 

= sas Buying qəjjng 20 P чту 
= лозвтивеоц ہا امت گار رک‎ 17487 
Зиттобо oyeg peedg 
влодетпвец 491002 ТТО 
потзеледо дәтоол ТТО 

шедвАас оруешпәсд олпвеолд MOJ 
53591 тхві 20۲:06 потузледо 


З5ӘІ үчтү 


«пт ~ uor4uredo meen Әстрағт- 


6-106-8-922 


8-108-8-227 
L7l10678-02 


97106-9722 


7-106-8-27 


Є-Т06-8-22 


2-1065-8-22 


1-106-8-27 
1410554 


(ретатупод) 
666,726 N/S гот-ах ТӨРОН 


D 


ЗІ 3 


914971, члорохеце 


Ч 


“6 


PAGE ӛз 
REPORT МО. 26-8-142=19 


(гот-ак) чоручит вля 
شعوتہ‎ TJO Заруворат роз یہی‎ - 6209-8707 
в -<1-Т0<-8-27 
бете — Тълепео - 7-106-8-07 
ведтвеадд шәлеЕс = лофетпйен TONI ~ 2-109-8-227 


MODEL 
DATE 


(20Т-4Х) BoTyenTeag 
emaqsds TIO 80729272111 2 TONA - 62978707 


" m Т - 7-106-8-07 

1081-2 потд Тәпд әсүдич — Е-109-8-07 

вәлпзвә24 пе], TON - 2710978707 
89.1839703 

pue вәспевәс waysis теп - Т-10978707 


n " u “11-106-8-27 
и. 7 6106-8-92 


15 я]. 


an: Trikes м - mU Ми. 7‏ ور how урне C PIRR‏ اپ 
тич б-т»‏ 


و 
шор) 84с отуєшпеці eJnscoij AOT = /20-8-02‏ 


- وہہ‎ 900 zee 23010061 - 2Т-106-8-02 
Зиттобо exexg рав9с - 
2319 ۲0.2 
отуру jo Ертас эл, - Т1-10978707 
порфепршъфиоо sty 9۲۵۵00 = 
тодетп еи етаеведа чтазо ~ 
потузледо Зарроу برح‎ - 
2 007395990 еупцо поза - 
` (ofuoszadns) деўуптд ЗЧВҮҮТ-01 ~ 
| детия тогупод - 
x 803۲05۲99060 
мотргру JO ANIS تھیو‎ - 
Ковлхас elJnsSeJdg 
овед و‎ upxg ейътевид 327 - 01-106-8-22 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


Sut Tog exei peedg = 2-106-8-02 


We3so3j 4951 349114 39 ЧЭҮТСТОБӨН 


(ретшуј00)) 
6664-26 N/S гот-як терси 


— ———a H x ж 


9011851940 ұпөшітпЫд ептачя 


83891, шә4БАс потузгврлпввела хазт TONA 


ведъла ргәйс - 101481990 зчеш тибя 


регцгү со) - SPUSTLA u^cpe3xeqg 
SHAT 986% 942714 


2 
3 5 
о - Е 2 i 
з ! = 
5 S до "увод зотпов 971845 JO потуептшлезеа-0усяв-ог г 
U gu 0101۳۲9160 
252-504 тешедојоца pus "ераовотреу “терен -гт-т00-8-202 
وو ون‎ uoyrqgTexzon тапвдојоца 
0 pue “ерповотръц ‘А4-Атя “терен - 8-109-8-02 | 
لنا‎ Т Т = У-106-8-27 < | 
1 рочзен 44-414 - Е-105-8-97 рәәдс мот - чотувааттво реедсару 
83591 19113014 
2142773 20Т-4Х JO вутпеен - 610-8-02 
г: 02-105-8-57 
: 11-108-3-22 
-: -91-105-8-97 
| -01-1069-8-272 
<. - 6-106-8-27. 
= L-t0€-8-22 
2 : - 9-Т0678-07 
| n ледити цоз то 42e3J4 - 7-106-8-27 
2: ہت‎ - £-T0S-9-27 
O : ве - 2-106-8-07 UOT49JqTA pus хезуата 
: ХАД 2017-41) потзептвая впефа(с و‎ 
0: TIO Витазотаайт pue тем - 6256-5-77 
и ц -41-109-8-22 
-ЄТ-109-8-07 
3 подвале) тзләпәз -01-109-8-22 
го Тотупоо 4оүүс2| төцлодс012ү - 6-105-82 
` цотувалейо [exeusn ~ 1-106-8-07 чотавлейо лөилпаләују - чотувледо queumdinbg әпұдая 
(г01-4Х) وہہ‎ WNT RAG 
вшө1645 TIO Япуувотлают $ Teng -  6256-2-97 
uospIeduo) мора Teng euT38uX - 6-106-8-22 1044909 Teng ецт8ич - потувледо упештупра ج230 دہ‎ 
o> Xi 4965 TUTTI JO ченртровен. | Suey] 4851 ЗЧУРГА 
„О m : 
ша (рәтшүучод) 
«5029 5664-25 N/S С0Т-4Х ТӘРОЯ 
Z ir Iu 
Ча Ot 


J J J 


| 


PAGE 76 
REPORT NO. 20-8-142.19 


MODEL 
DATE 


а R 
1 


КЕ 
ж . вожда 
қ 


L 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


~ го» 
~ м % Р 
У ` 

4 


š 
В 
š 


C O N V A | 
سے‎ по, 
| 


- 


епеталру гот-ях 993 
jo UCTFENT AY гочвшлореа qui) - %66-9-27 


831910 UOTZBANTF JUD JO 106134 -12-109-8-07 
Эпүттәд езтат95 03 QqUIIO 701-10978707 

- 6-Т06-8-22 

атұт) ломод mmmçxwq - /-106-8-07 


08/Т-66 N/S AVSA ZOT-4K 03 разлереива, 


° 499333 قصمعو مہ‎ juo) 
-вотуєталедовавцо 330-ех8і -12-109-8-02 
| qrun Хеттече 
' пр meg рәт рой Jo равриефе -02710978707 

831010 090097 
322555 - 220-2211 Теечи SON -ст-10678702 
чата u^opexeus -TT-TOGS-9-0Z 

5 вотувтлефовтецо Заттроън 
5 то вувбрвиу зАТЗРҮҮТӨГЭ -01-106-8-27 

| зорувутледовачцо 2пттрчең 
Jo sTeZTzuy елтаєругучої - 9-109-8-02 

89 8٢92055110 Зартризн 
jo sTeZT%uy یی وو ۸ہ‎ -07-109-8-02 
1481143 пморәдиЦ5 - 2-109-8-02 

99501 
озълетя - 220-1771 Теечм Seon - Т-Т0978707 


~ 


: 
4 
š 
З 


потузтеллод 


ванн 5 ‘эрповотреч “терең -г1-106-8-92 


чотзетеллор 

Teusdoqoud у ‘ериовотрен “терең -01-100-8-022 
pouzey терен - 9-109-8-22 
роцъзи «е084 - У-Т0978702 


15186514 465) ЗЧЯРЕЯ JO WOT4ATTOSSH 


(рәштүзпог)) 
6$66,-76 N/S СОТ-4Х терси 


1 = = 
І &z- 


ашто "еопеціодлед опетблру Схепрорточа “ОТ € о |. 


161980 ==! 
Чи-х2т4 пад JO əT3uy pus хогууү Jo етЗчу "ст | = 


لی 
момке |‏ ا 5 ا ا Де $ ЗЕ пол ТР‏ ور ہے ہد یی ре‏ سے کر ока TPR‏ جع ПУКЕ «ҚҰС‏ ےم دی مد кча‏ ہت AATEC OA Ма a. л агь ЖР PZ‏ 


ззер ворузрлефовлечо JUFTI Алеприртеза °F] 


peedg uBTH - чорувадттво реедвлру "£T 
6094] 3861, 2 


PAGE 80 
REPORT NO. 20-8-142-10 


ANALYSIS 


PREPARED ВУ 
CHECKED Ву 
REVISED BY 


691385150090600 230۲015, 


раполо pus “Әсүрпәт “рто-еявъ -  629-8-02 
и и " n -ет-т06-8-27 
п u н Т = 8-106-8-27 
вані лоше) едруорогцзодоці) Zurpuv] = Є-10978707 
PET 0816 3urpuw] - 2-106-8-02 
ш = вотавтлецоълвчо Заттраен 
ох 4 € 
0 0 ротоло рав ۲20۲0۳ “3JO-ONB], - (20-8-22 
(9490 ezoue) | 
әзттороәчтотоцд) Jjo-exel -СТ-100-8-22 
(9490 01 
озттороечрозоча) 110-ӨХ81 - 8-109-8-02 
(5390 7 


ејрророец1ој044) 1310-9391 - Є-109-8707 
гошеувта JJO-ƏX%L - 2-106-8-22 


ватт, 208 
19300 Аттъл pue pəxəljəu 
„ОТ - 89۲92۲38908900 320 - 72-216-8-07 
соръвттофовлечо Зе ~ 615-106-8-07 


n 
f: 


SAN DIEGO 
df 
Цэ” 


E 
iv 


12.22. Uh 
= hi ae 
5 2... ` 6.4, з 
+ 


40 


08471-66 N/S VSN 201-4Х وہ‎ реллауеиеа1 


1ك 


.چس حم 


1 
ч m 


врвот сту dij Buty -72-106-8-07 
Speo] тру جا‎ Bufa - 816-8-02 
5۲8۲00611 9820 - СН5-108-8-02 
» = 9ЄТ0678700 


потуелукоотод pasds - 7-106-8-02 
чотувиатвая 0د28‎ = 2-10078707 


00734015009 ТӨО4-481710 = I-TO0S-8-DZ 


озпошдојлед  SusTdaTv‏ * 20:0 م2۲ وو بد 


5191510 120-248) “Фочъшлотлод әгетдблту 


сета Зитм раз веря Зитрвеј 
1117340 jo џотувитиојодц 'вопеллојјед эаътазу 


вэтаетзезовтецо 
ЗЧАТТЯ uo потувледо лоот Leg еттєєти JO 129534 


ІТ 95844 


есі Зити хетуец pue "я "1 Затн 869ص‎ 


uor4dunsuoj төт 
‘демо peadg “вопештотлод епеталту Кхвититтола 


5193] 3591 чета 


(реп 13109) 
6661-26 N/S 201-ЯА Терон 


воравтледовлецо толупоу 2 ہوم‎ ٢۹8۵۹6 ° ГН 
٢0٥-۸ JO ٥٤٦0143 4891 14911 - 92078707 ==" 

uouəmsuəqd ,du-uo4Td. -72-106-8-022 

" -18-109-8-22 

T “-91-109-8-22 | 

Затеродлод -СТ-109-8-02 ۱ | = 
попашоцеца ,dn-u91Td, “ОТ-Т09-8-22 Катттавзв ٣7۲002001 орпеи *¿Z as 
вотувулефовлъцо Toxquoo 9 دب وو‎ и 
201-41 JO чотавпувля 4SƏJ уч та = 92678707 э = 


PAGE 90 
REPORT МО. 20.8-142-19 


MODEL 
DATE 


("оде “оң qos **5*9 “влофова ⁄ 
ЖШ ع٤1‎ Jo 125771) UFA, лоувлєтя - 1-216-8-07 ‘ 
m- 1 -72-109-8-07 


He зе "од یت‎ "76070 ‘5104984 
4 то 409379) түлі лоҙвләті -£Z-T06-9-22 237119335 тТеотрпутачот 9211995 


084Т-66 N/S AVSN 20Т-4Х وہ‎ рөлләҙеселі звподвец opueuág 


= seamyeissdusy quocum. red 
= TOD Алосвеосу ۲530013901797 
„9ап4опл46 43v рие ƏTZZON g/v -2Т-106-8-02 
баттоо? по 79 
WOTYBUNSTJUOH jo 109111 -тт-106-8-97 
~~ dues] quewpasdmoy Аловвеосн 
Susa Jo ЗҮ seaunqesedwey -0Т-109-8-022 
н = 6-Т1098-8-22 
Заүтоор uo 
2 WOFYBINST 109 20 109214 - 8-105-8-07 
23090 1851391535 
одвтеву y Каобвезоу өцт8 л - /-106-9-77, 
вачешехирец 
: 20۲1060 дој APNAS MOTLIFY - 9-105-8-07 
" اوت کو‎ зпенуледшоо Аоввезоџ ~ 6-106-9-77 
20۲۲00609 uo . 
вәЗавцо потувхайтуло) JO 09134 - 7-106-8-07 
970۲000 uo 
3231717 uor4&1n8T juo) уо зоэууя - £-T10$-8-22 
۶0۲۲0600 ушпошулъфшод Аловвәоәу = 2-106-8-27 Заттоод Temyourg рив витдач 72 


Olt 1891 FITA JO потуптоє 51931 4891 TTA 


(ретшт соо) 
666L-26 Н/5.СОТ-4Х терой 


_) 2 Ж, 


SAN DIEGO 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


РАСЕ 10С 
REPORT МО. 20-8-142-19 


ANALYSIS 
PREPARED BY 


| 3 ки 
воузвтлечовавчо тол сор pue 447114935 f 
СОТ-ЯХ JO чоруватная 3891 398114 — 92978702. 
(потувтетесоу 
телодур 2 Тешлон) STTOY солетту -91-216-8-07 
(тэашеа мех jo 409124) БТТоН чолетту - 8-219-8-07 
لا لے‎ 
a š (Соң чоти jo 199330) злоти зераш -41-100-8-0 
> "оц и -91-106-8-92 
( zedareq нед JO 300131) влоти лерриц -$1-106-8-22 | ЕЙ 
7 -01-106-8-22. Аутттавув тєчоүзоөлүү орпвиха 
= | 897357 
Int Елефовлвцо 1044100 pu? 477748950 گور‎ : 
| ۶ KOTAK JO чоруєптвля 4891 ЗЧ8:14 - 926-89-07 
Е Ванчо шал ا‎ отповиз -02-109-8-22 
-| HE ET и = 671002078207 
i я SUCTIETTTOSO үвпотуоәлү - ¿-T0S-9-2Z 
coat] و‎ 1 001481940 влелд poads 
«а рапа "8,0 шим - 9-109-8-02 Катттавус TzuorqoədTq оүзээс 
зз 89 
MANN وہ23‎ 900 1044000 pue 431119345 ` ` 
аа 2 х9 jo аотуеителя 3891 PITTA - 92978702 
5 Е 9Т-106-9-27. вупешагрпбец peedg q3TH 
| 82T38T 
| E 6000000 1059100 pue 43311985 | 02 
4% (07-4 Jo чотузптеля 3881 39874 - 926-92-02 
۴ еден түлі теотүрпзудиот - 8-109-8-02 
ë трлі лој релрпђец эт8ау лозвлетя - Є-10878707 598045 шүлт, ۳0۲009۲2007 
3 вәтлет 
"Ладовлвцо 1043009 рив 423119845 
РОТ-41 JO UOT{ENTEA 1891 34274 - 92978707 
Зити рәләдшәл И 
пе] Jayma 10544909 TsuTpnirSuoy = 5 
зрад LATUS PeTJTPOM JO 109134 -УІ-Т06-8-27 8821941459573 Тогупод тътрроут2чот 
золод [oJ4uo) ۲۶۳۹۲300 - 8-100-8-02 
220-1211 8ئ0٤‎ 
редолдит roy 4ueueos[dey Butads - 6-106-9-22 a0203 тТолупод TwuTDn4I3SuoT 
2 ت:٤دم بد0‎ 3891 TUTTI JO чотуатовец | бшоді 4561 442714 
а 14) - 
ir ( ратшгу цоо) 
ge 6664-26 N/S 20Т-4Х Терод 
I w 
ос 


J 


J 


PAGE 60 
-REPORT NO. 70 -8-142-19 


ANALYSIS 


PREPARED BY 
СНЕСКЕО BY 
REVISED BY 


MODEL 


4 


! 


031190 


-02-216-8-52 
-01-219-8-02 


DATE 


реттеопео 


0847-66 N/S УСП 2017-41 9% PƏLISJSUVIJ, 


ГИ 
۴ вәтавтләловлецо Эчтттэ15 -0Т-109-8-02 
É 837 
: одоше) 10214007 pue 86ئ۲ وم‎ | 
BE ریو‎ зо wopqenteag азәр ЗЧ - ~ 920-79-07 
" ЈЕ 4 (эт8ау аоләтту 
“вл Д2/404) взецелтоэзуя чолетту -12-216-9-02 
š I 4 ! (етЗич чолетту 
` T: BSA д2/04) ввепелудовудя полетуу - 6-216-8-07 
л ЇЕ Н 09-10 
= 827497 
IE не سد‎ 1024095 рив ۲۲٢8 
ШЕ Цалин лс JUTIA - 92978707 
ІШ (аотувлетеову 
3 „Телотет $ тешлоц) еттон полетту -9Т-216-8-02 
Ч ( 1adureg 
t мах IO 90982571) вттоц чолетту ~ 8-215-8-97 
0-600 
0۲8۲9 597 
06690 
۲9٢۲991710 


(репитзчоз) 


_) 


566-75 N/S гот-ах TOPON 


| (0936/5 

1049009 тета ХоцөЗдөты) потуєлед) заза риба 
54501, 0وہ‎ andor 

(532935 кру) 107491990 аптаця 

۹1910۲3۸٥0 48188y 40114 


Әсұттеас‏ وا مہا و اور 


S9009AT409JI4 TOIQUO) полетту 


3993J4 тетречта 


Теледут 086‏ 11114836 
Катттазув Твледут 971916‏ 
Толучод WIJ, тетоүзэәста‏ 9690947358455 
FA 1043995 Ieppny‏ ھی ہاب وت انت 
دت یی 0اپ و وک 

50941 3891 WATT 


Ov 
г 
{N 
3 ` 
3 
с> 
ча 
ш 0 34 ш 
EFF 
ноя 
Е = 
0 83621 199714 Тәҙпетіотәләй 
3 ы ^ 193855 Torjuo) سے‎ 4992704 - 619-8-02 
5 | потувитвач eoJnog 
но emnssedq 274916 урип ХӨТТӨЧ5 - 
7 | ләтүшүт ری‎ UOTE - 
"EE XOR очен YNFA теватт-иок -92-216-8-02 
35 Па реттедеит хаті әолод чати 
m 34113 оацо зтволефв/ц тэ)84с 1913100 - 9-219-8-07 
E НЕ 1 ٥٥۲۹1] АРТ еолод - 2-219-8-02 
BE: E meqefg Тәәд 1043409 тофелетя 
22% Е , чотјеттеац 304 „б шЗелчдоттен -Є0-109-8-02 
НЫ ГІ Я хеВичцо отец лозедетя -22-106-9-22 
ЭЕ 52745 0 
о: ан рервац-етапоц jo чот+ъвпүвач - 
яа” Ё 712] SENI шанг = 
о: E É u и -12-105-8-22 
` فلل‎ wojsfg Tea To13u0) лоувдетя -61-106-8-02 
== = 892504 32745 Ттъчтрпатачот -/Т-1089-8-02 
rugn ZəTTəus 
ат иво ретрррон JO %оәјуя -9Т-106-8-02 
шө) 6845 Jedueq мед -21-106-8-07 
шедзАс тээд хәррпц = 6-Т0978707. 
esuodsey толдиод 18291961 - 
взолод зерран = 8109-83-22 
Zt шарпәрру Да 6664-26 N/S 04 резвувитен 
091-٤٤ N/S VSN 2О0Т-ЛА оф рәлләјбивді, 
a >, 1843014 4591 JUSTUA JO чоруптовей 
“yo З 
ve wo 
> < x لا‎ 
40094179 
< u u > 
кк لا‎ 
< n о (к 


(рапатуцод) 


цотувіейд) шедвАас Tozquoo 901,5 


атап ленод ортпварін 
дүү wey Аоподдаша - потұвләйо заэшатабЯ 


сто 1891 FTI > 


6664-26 N/S г0Т-41 Тероџ 


-) 


PAGE 13С 


REPORT МО. Z0-8-142-19 


R 


ANALYSIS 


C O N V A 


a 0 м pirn 


- 


41 печами ç un 


м бо و‎ 


PREPARED BY 


за: 1891 9۲31۳ шол; сетрпуз 


> س س ن 


я 109۲7798۲6 этавзэд4 әӘеТәвт - 82978707 
і овој 017 
чо 1697۹135۲16 3Jn886Jg - 2-216-9-07 
Ju 
Wi Е 
от | Үс01-4Х pue 2OT-4X 
E 9 годтувледшеј 110 me4s4g орупвтрін - 96-8-02 
== әлпүздәйшәу dung оттпваран -22-106-3-22 


әвоц редваџотц өңі чо 360 ехпебелі 


вазтјеледшој TTO шодвАас отупварін Алешүлај 


peedg этаовизат = потузаатгоо рэзавтру 


Еатттававс тъпотуоегра отшепАп 


9973435 
pus велпвведа зопа уетит өсүйсч PUSH 24378 


Зоти 
рәхәт joy H/T “вәлпввәлі пад хизр Teng Aung 


воцеплоїлед 3250 3етит 


вәхаввәлд Sur4vnjoy оттпзарін .гвәг Зитртет 


шол 
__ | : ог чарпәррү 44 pepeszedng 
í == 4 621767 
= سی مج‎ 1054909 раз 491114915 
ЕЕ ФОТ-аХ JO чорувитван 9691 348114 — 92978707 
کے سیت‎ | н Чот JO 3003774) SXoTX зеррич -/1-106-8-02 
Е: ( zedureq 
4 Ї + Mal JO 4903Jd) эхэту Jeppuu -9Т-109-8”02 
ЧИНЕ 4 ( zədnrəq 
ЈЕ 1 ABZ JO 30851574) SXoTy херрпу -<1-106-8-27. 
HE. | 079 угот-ляхя 201-ЯА UT 51073 
NET езттелепст әптзея ТУ-4 9 TT-3-¿SP 
Щі |! eg} 20 чорувпрвач 3591 1Ч3114 - 0667-8707 
1 йн Я 898694535 jong зета 
го; р чту эат8ач отшеш/4 раз отувфв -4Т-109-8-02 
+ + ñ 895594545 pue 
Ts | велпввала yong зетат түү әпүЗид -УТ-Т06-8707 
‘ 
| 09۲۲99030 
vor чариэрру 44 3682.8 
ротоло - потувлейо seen Зптраєт -21-100-8-02 ` 
a 
2 пелнола 3594 145711 JO 907110554 
о a 
Ы 7 (репитапод) 
ы © S66¿—2ç N/S гот-ах тероџ 
ты 
ос 


— == 


ج — س 


J 


"8 


демод эттазярАн Хоподлошц 
 eugqung тру Wey цуүл зЗатрию; papers 


пет unpueppy Ад pepesazedng | 


РАСЕ 14 


REPORT NO. 20-8-142-19 


A u 
u = 
о < ` 
9 о 28-8 вәтләс 

най 70-۲ ‘ЧОТЗЕИТеАЯ шәэує/с зело 

ie. эттпвтрАн Копедлеша ечталиј у Tey - %16-2-07 ; 

Ac شیج‎ : ' 

А порувледо эитатар хүү Wey -01-216-9-02 вувет осталу, гүү шеу Клечриртела 


„е 


вотънтлефовлецо Зещр - ЄН5-109-8-22 


е 


0٢۲۲۲8۸ Ява -61-105-8-92 
втътоа 8621 -81-109-8-22 
Ч +2311. телет-влетод 8841 -9Т-109-8-22 9691 вуза Зела 
у“ угот-лд 2 2017-41 943 Чр 61073 
ود ہو و لیو‎ өчүЗич ТУ-4 9 тг-4-16г 
oy} JO сотувотвля 4881 342 - | 069-37-07 
, ۸٥٥3۲۲ peetd 
` ловвәлашог чо 4971цІ уо зогртя -91-106-8707 
3 чемої 


SAN DIEGO 


Зи Ээ 


| Алетттхоу лоу мотулүу реатя 107385009 ату реетя 
қ товвелдшод Јо убил, чо зээзуя -01-106-8-027 jo SUOCTYTPUCH OAL 18 63591 eouuwtmJoIJej эпт8ая 


: 489] UATT шолу вәтрп1с 
| поузпатлувта e1insselg eSeposnj - 9296-2-07 


пара NOR эрх CAS Tas. pa ЭРХ! 


| Зитатът полета = ейвтевод 
esr] uo потдпатаувта елпввела -02-109-8-072 
дитхузд чолетя = 9839097 - 
еЗлу uo потзпаті етй олаввејд = доднијоу 91229 
Тәлә] еєтом 3144205 -В81-106-8-02 деплтајећју '(Areus) воттед) зетста Аро4лез уу. 


7971000 - 054 31891 34714 OF ерчерру 
54 | Susi 4581 ЗЧ9ТТЯ 


(репитупод) 
6661-26 N/S 201-41 терси 


J д 


44 1591 FTI 49 поүуп 


ANAL YSIS 
PREPARED ВУ 
СНЕСКЕО ВУ 
REVISED BY 


ANALYSIS 
PREPARED EY 


CHECKED BY 
REVISED БУ 


PAGE 150 
REPORT NO. 40-8-142-19 


4 
ча . 
ы! 


әспевләйшәр dmg ортпелрАН 

“повтхедтод ехпувавдшої тро әчүЗия -22-Т06-8-97 
(релошец летоод 

тто-рәтоол Тебя) ہ231۲‎ оттпелрАц -6T-TOG-8-0Z 
(релошец летоод 

тто-рето09 тәгі) Заттооо эттаварАн -gT-TOS-8-2Z 


MODEL 
DATE 


вепет9лту угот-ях 

pus 201-4Х SY} чт ёЧОү3 511915 

EE. -СІ eur2us 17-4 ри» тї-4-/6г 
ко eu, Jo потавитвля 3594 4Ч3114 - 


m 
б 


| 
d 


рон 
та: 


ИВ PA РУ РИ РДА ВУ Р ITE 


069-8-27 


1001 836590 раз 
opa exeToooy - 511335 товвевлйпод -22-106-2-27. 
‚ 6193$ 4058014109 рехолоді -т2-106-8-02 
Ж 11335 ٥2807000 83581, uoT4 
32111390 әлтед pesta едхпо-тупу -02710978707 


0 


- 


(2017-41) чотъзптела шө 66 
к 8471009 ہداس سم‎ pus سر وی‎ - 


T, 
(1! 


SAN DIEGO 


226-8-22 


pu 5 £ 
Y ы 


тд елодшој Зитдред еЗєтеєгя ауу 

“pue 2049139 ƏTZZON лепапаледту -02-109-8-22 

-вт-т06-8-07 
"u и 7$1-10578-0Z 

01 0۷د‎ əT2ZoN п/у -УТ-Т05-8707 

волта еледшеј oJn4oulI4c ойетезпа 

4 злу PUB OTZZON аөц2014842ү -61-106-8-97 

` #471009 yuempredusy Алозвәоэу = 2-106-8-07 


` 


it il il u 


: 


Я 
= 2 


6те78707 


Т2-106-8-02 


1891 3497004 JO ЧОТЗОТОВӨХ 


(ретитапод) 
6664-26 R/S гот-ях Tepow 


49100) TTO~ITY NOTA 


риє чути вәлпүзләЧфшәу [TO 20395۵0۳ 93ت‎ 


1881 Ттвуз хоєведатод TIT-4-¿SP 


BIOŞENTIY 


эт2еон рив [TSA Jamo ептдчя jo олпувлодшој, 


рәтшүзпод - 


ZAyraTaYygues 11۹31 
бла 4851 ا ]لاو‎ 03 Өрчөррү 
81931 4691 ЧҮТ 


» 


ہے 


2 


poyzey 44-414 -02-106-8-07 
8001991 Aq-4Tq риє “терең "хе094 -8Т-109-8-022 чорувзатте) ۴33083۲۲ "ог 
ы . 
< реттвувит JOj€IqTA - UOT? 
“BIQTA Тәпед ушешпдувот 5,0114 -У2-106-9-22 і 
سم‎ 220 раз по зоүзлаүд - 4013 
“BIQFA Тәпед зпешилувот 8,40114 -£2-106-8-22, 
а 220 pue по лоувадта - 0013 ; : 
1 -за4та Тәпед 4491024901 8,40114 -22-109-8-272 r3 
-008 рәттегват лоувлауд = UOT 8 
BATA тепед зпешпдувит 5,30114 -т2-106-8-22 31891 чотуелатд тәпед зчешплувит Ше 


РАСЕ 160. 


REPORT NO. 20-8-142-1 


SE 3 


n 


(201-45) чотазпувля шејвАс 
و‎ Твхөтзогл) 5 pus зпрашн - 0205-3-77 


/ 00:0 سوہ 1و‎ 1 ? 
Хловвзооу fssanqezedmey am} 
70135 PY pue ƏT220N Јопдтајејју -21-106-8-02 
۱375600737 Затгүвд ейчтеєця Ту 
раз тозєсзоү 21520] 19031007603017 -02-106-8-02 
MOTJATY 2uT[00) Jo ٣٥٢09۲60 -61-106-8-27 
| валтувдодтој елпуоплус ЭЗӨТ 


fosni 43y pue әта?оц Јеплпадечју -ЄТ-Т0678707 4991 Заүтооо uor42eg 3JV '81 


ы 


а = 


Ё 


а unde: тылда. ачыл, ЧИЛИЙН ӨРНИЙН eater" САВАА uiri‏ ہے رج کا ا فا ا 


| ч 
а Су ый 
а, 


SAN DIEGO 


(207-421) ٥0۲9۲13 
пода 6 ТЕО Эптувотлдтт pue тәм - 62978702 
E (рәввей-Хд л91009 | 
” THO эаят-ду) 347009 110 UTAH -21-216-8-07 

(pess=d-Zg хетоод - 
TTO еатт-лту) Зчтто09 TTO эатдая - 7-216-8-07, репиуупод) = 191000 TTO-JTV 8 
өлофәләбшәр ашы оруоварін ¬ Є-21978707 рив чари зехпувледшеї [TO Затувотачт ہہ‎ чая  */T 


репарупод = oii 3591 11: 03 ٥ 


бад 4591 JUSTIA JO ЧОтзбтовен 51941 3591 ATTA 


(репатапод) 
6660-06 N/S 201-43 терен 


-) 7 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


= 


PAGE 170. 
REPORT NO. 20-8-142-19 


تنا 
к | ворузрлејовлвцо Todquoo9 pue 541174815‏ 
20Т-4Х JO чотуеателя 9691 JUTIA - 92978707‏ 8 


MODEL 


p" MABI JO 399333) вттон аохәтту - 7-216-8-07 вотлвтләуовлец) гчаотдовати рів мех өвлөлрү 


г 


С01-41) 0۲۹۶٥۲۸ 


| | = dii Зати риє вопед Затд - 92-8-Ү-145 
с: ра: | ЈЕ Й! " u и 7Е0-106-8-07 
Адил г = 391j"g Baym pue ut4 -22-106-8-02 | 
: Ё Ч зетя чта - ا زیت ون‎ 
& : i % 1019118۸ 8840 -т2-106-8-07 ‚ зоцед Fagy pue вортзерлејовлец) 1933M: 
го 5 : 
49. а. + 1 
>: | 8489], уд рта ۲٥۹٣۵36۲06 
z. ۶ —- سس اہ شی‎ зола - 616-8-02 . 
0 : | 3 901484980 лодвитрдлоој umy = 
n = воотапој 91980 Torquo) - 6-216-9-27. вәптед потечет 95 
9: 78 = SuoT49IqTA э8етевия -22-100-8-02 воруврлачоваєцо чотуадетаооу рив UOT49JQTA 
i | ворузєтлечоваччо 8930 - 6и6-106-8-07 
Е u " -те-т06-8-07 
u Т -02-106-2-77 
101۶۲۲87 Чим -61-106-8-22 
влетод -81-109-8-27 
142774 телет-втетод 8821 -91-100-8-022 : ворзвулефовлечо Зела 
TN вие 3591 34274 
O m 
акша (репптуподр) 
5500 ٤66-25 N/S 201-41 терон 
шш > 
Z mz I i 
< c о 


2 ان‎ J 


РАСЕ 186 
REPORT мО.20-8-142-19 


ANALYSIS ' 
PREPARED BY 


CHECKED BY 
REVISED BY 


(шей оф sty) 

8110195۲۲1320 тепотзоелта TFI] ~ 
8ھ‎ 
тепотдовати оршъча 47114235 


2010977 
теледет ло/рив үзчоүүээлүй отшни (р ~ 2-206-8-07 чути 43719935 тепотуовата - Тезезет орпни “6 


F 


6-20$78-2Z 


басисти 


Катттазіє ۲-0003 ۵36 
оршеч/а Z/4TTTqe@4S төсөлт 
.  JO0/pue ۲۵۳۵۵۲6 0۸ہ‎ - 8-20978707 
mom Arraes тчепотуовлта 
ортака 547174946 Теләге 
. Io/pue тъпотфовата оршви/4 - /;-206-8-07 
5 437119235 ۲٥۲20 
| opmeu£q 447174986 телее 
4o/pus твпотуоваята оршъч/4 - 9-206-8-22 
Каррраєує TwuoT42e1Tq 
j STmsuKq 547174996 1849391 
і до/рив دوفو تی‎ ориец - %7-206-8-07 
Азтттавус ۲1۱1 6 
~~ oyweud 237779945 1920391 
1 10/риз течотзоелта отшесќ - Є-206-8707 
4 AS (бше وہ‎ emp) 
3 | растаетттово уепотауовата TIFT ~ 
+ if E] 
1 


MODEL 
DATE 


А 


FILM 
я 


1 
1 


SAN DIEGO 
Ga aed 


> سکئے 


х 

1 
е Үл? Ылл: )۔‎ 00 Ч г |“ в 
SAVE EL a ae 


. ہے 


اوہ الات Аутттаъзв‏ 


оушвиба 55174936 талеји 


Bury dure 
ло/риз течотдовата этиечАа - 2-000-8-07 чаочути 5۲۲۲189-6 тъшотзозата = 132491 oTursu/G 


\ \ 


ہہ ~ 


.--. 


| 


001-30 2 
0821-66 N/S AVSA гот-ах 07 реалодеиъац, дп-лота мед уо ӨТЗпү pue XOY Jo әтдау "Є 


`  esueg зчаття 
perreous) отповледпс pus отиовизат ~ потувлаттво DeedeJry °7 
до "1504 золпоб 27464с JO ٥ئ90‎ 1831380 = 0У6-2- 02 
рощен 490264 - 
10198301۲۲80 реейвлту - Т-209-8-227 


еЗизу peedg opuosqng - порфелаттво реедвлту “1 


шејлоја 1861 3ЧЭҮ(4 JO ن0٤‎ 060 51631 3694 ЗАРЯ 


усбт траду 9 P398 8017-8707 
шедӘол4 3801 348ТТ4 JO Árwmmg teuga 
6LLT-C6 N/S 2ОТ-АК терой 


p) x 


РАСЕ ]9 С 
REPORT МО. 20-8-142-19 


C O N V A 


ANALYSIS 
PREPARED BY 


٦5و 0210ھ رہ‎ Толуиод рив 417114946 
20Т-41 JO uoy4sn[eAd 3891 448114 - 926-8-02 


и " " - 6-209-8-22 . ° : 
ЁС" 4 í - 8-205-8-02 | 
b K £4TUIQ938 т=гүрпүү#пот оршиМа - 1-г06-8-02 Вчрдшеп зпочутри 447774935 течтрифраиот оршеч/а “9 
са ۱ 
2 


«| воруєрледовавцо тогуло pus 517174936 і 
ZOT-AK JO чоүұзптвля 3591 348514 = 92978707 


~. 


x quemdoreAeq 
| 9891 348714 (28-8 Терон) 
ше — Tozquoo ЗУ8ТТЯ оручподпу - 125-83-57 


f 


шеув с 0080 ہووت‎ - 6-205-8-97 
mess хэамеа ме - 
шэ)84с дәйшы чота = 
Аатттао 1و چا او ریچ‎ 
оушви/а 447174946 1819351 
ояо/рив тецотадогвата этиечАа ~ 8-200-8-02 
ج8۸5 وج2‎ лодшеп мед - 
121545 60000 чоута - 
5379335 тепотзоеалта 
отшъч/а 43111993$ TEBIET 
ло/рив тєцоүзоөлтүү этиваАа - /,-206-2-07 
шедзАс хейшер мед ~ 
Хутттавза тепотзоалта 
STuguÁq 527774936 ۲637 
то/раз [suog49eITq ортака ~ 9-205-8-07 
шӘЛеАс 2907060 мед ~ 
Кутттавав 
твиотуовата этиечАа 441714936 
теаєдут ло/рив ۲090۵۲0 орутешка - 7-205-8-07 


=>. m 


7 


SAN DIEGO 


am 


D 
T — RES із ніжній 
' ' 1 3 
l FE 


431114335 
твиотаоелра отшеоќа Харттаєує pənuTquoo - 276 
1822491 ло/ри» тзчаоүзоөгүү этиваАа - (-206-8-27, 114:۸ ۲۲٣۹۳۹98 течотзовата - TBI] әүшесќр “6 

IN 3551 ЗЧ9ҮГ4 39 9614 он 1891 атт 

m 
uo (репитупод) 
9% 6421-66 N/S гот-ак терои 
X Uu 
о: 


ы 
- 
= 


PAGE ج20‎ 


REPORT МО. 70 


мэгж 


ANALYSIS 


C O N V A 


-8-142-19 


' 
og‏ مع ے 


т‏ ےھ 


PREPAREO BY 


“+ 


MODEL 


DATE 


Р j 
4 ці 


1 
8 
Š 


а 


tuo v 
DORT E 


T 
LA 


Ч 


| 


f Е MONS уској е = ср 
IHE ЭНИ КОН ИШТЕЕ ИИК СД ИЕ DES UR ДОРЕ 


А 


СНЕСКЕО ВУ 
REVISED ВУ 


و وک 


Ч 
із 


- 


вц} 


3 


| 


ія tie na. 


"queudo[eAeq 
. 38e] 148114 (28-8 l9POW) 


спофв с тогупод 3111ہو‎ +7٤ 


шәлебс ледтец мед 


>» 


ای 


74 


~ 


а 


š 


2 -4Х yo потачатвля 3591 قرو‎ 


тлеповаєнчо 1044905 9 Азтттавус 


потуедедо лоо Авц STTESTH 


87194287849 1054009 2 441774915 


01-4Х JO потдзупуєаля 4891 959714 


۹681 


4821 JUTTA (28-8 тероц) 
123845 толло و3۲٢ 0ء"‎ 


weyetg ләйлеп чозта 


; Катттавас T9UIP"a412uO] opumeuíg 


weqsig xədurəq мех 

194845 лефтеј 103 

437119535 тептрозтдаої оршеа КИ 
1908۸ тэдиеа лед 

161545 лодтеп 42314 

Кутттавуб Течррпзрашот оршъш 
» ج8۸ و3‎ лейшет 42314 


624 1891 ج۲ مو‎ JO чотъптозец 


- 166-852 
~ У-208-8-02 489; рипол) шеҙвА5 Toxquoo 


- 92678707 
= -206-9-27 чотувдедо лооп Asg фиешешгу o4 esuodsoy oJoTurnáq 


087 0 цотувлейо эхезя peedg o4 еБџодеоц oruvuÁAg 


- 929-87-07 


- 125-8208 
= 6720978707 


- 87С08578707 


= 4206-2-27 
~ 6-206-8-27 асташе чати Аатттаяас ٣٣0۹۲301 отиеаАа “/ 


56008011 4861 449774 


(pənnTquoo) 
64-66 N/S ZOTAR TOPO 


4ueudoreaeq 3591 149114 (28-8 терой) 
#19355 10174900 فو‎ орувшоупу -  129-8-02 


9986 20 мед = 
Je4TuTI „За ЧЭЭ14 - 
шофвАс 4875859 зотта Á4TJOu4ny TMA ”ОТ-009-8-22 | 
шодвАс Iedumq mex = й 
потувледо 091۲0000 umy, - 
тои „Э, UIT = 
1945Ас ләшә] чозта - 
193845 JESSY 40714 - 
peu) втволезедн meqedg 101102 — 6-606-8-07 
E ооуу 
| дофтитрлооо атат-ледиеа мед - 
| جع و3‎ Jodeg мех - 


РАСЕ 21 С 
REPORT мо ZC-8-142-19 
MODEL 
DATE 


Л 

4 
24 
| 
v 


кын леурир „3, 90374 - 
š 15384 1edumq цозта ~ 
Tt 191845 45166 4OTTd - 8-606-8-07 
q = mesg ледшец мех = s 
о 001482240 zoqsurpaooo umy, - і 
» вээ J941UT] «За 42374 ~ | 
а 193846 487887 зотта - /-706-8-97 ^ 
г“ 101 50٥ق‎ 4 
ходвитрдлоод атиу-хеашеа мед = 4 
О: шејело тефиза мех - зу і 
É مہ وہ‎ ледшва 42314 - | É 
OQ. 10139754 154845 1014000 - 9-009-8-02 
шэ)54с ۵٥0760 мед - 
тзөзүтүү „Э, UOTE 7 
me4S8Ág ләйшей ЧЭЭ14 ~ 9-004-8-07 esuodsey оүшепќа 6ۃ ن و۲۲‎ 
3514949818949 1044409 % 411114946 
сот-ад то сотуептеля 4891 348314 - 926-8-07 
толор телефет 04 eng мех өєлелрү - 0-000-8-07 
2 (зедте мед JO 499451) STTOY чоләттү -02-009-8-02 431179815 THUCTPOOATG - Телезет этиеаАа 
шътвола 661 442773 JO чорупіовец 50991 3891 ATTA 
> 
m > 0 
0 7561 Атар LT реува ТІТ-8707 
ae Wo merod 3891 38114 Jo Клеште [eazy 
4 š ú w 0841-66 N/S СОТ-4Х TOPON 
zcria 
< 20 · < 


PAGE 220 
REPORT МО 10-0-142-1Ф 


SAN DIEGO 


‚ MODEL 


4uemdoeAeq 35э1 148711 (28-8 тәроу) 


впефвАс тотупоо 342ТТ4 оруетојпу 


шәлеХс sadeg мъх 
uop4wredo 30۲07000 uin] 
лет 424 UTE 
1248$ 1edueq чота 
134845 451689 40774 
Х29Ч2 sTsezəqs/H ue48Ág толупод 
чота осол 
070۲0000 303-900060 ALRI 
194645 200006 мех 
зефушрт „3, 42314 
шөт6/5 тэ@иец чозта 
шофвАс зетяву зотта 
шефа с ләбшей мет 
10132990 лојетррдоод плу, 
тчөүүтүТ „Э, Чозта 
194545 увувву 40774 
uoT4oung 
тоувитрло009 uJn]-1edmwg] мед 
шофвАс zede] ABZ 
ا جس ایت‎ ледшва чозта 
1019017 ج8 و5‎ тол) чоо 
шодвас тэашз мет 
ЛәлтеТТ 42, UOTE 
193645 4766 42314 
зефушрт „8, чозта 

it 


п „ 
193545 летео ےجود‎ 


” вотавулецовлецо толаиоо 9 4311915 


- 126-98-02 


- 6-606-в-02 


т 8-60678702 


= 4/-609-8-02 


7 9-г06-8-02 


т 6-£05-8-07 
= 7-606-8-02 
т Є-Є60978-07 


ہے س =- بے Ss Se‏ 


rt 
Џ 


ыг‏ دع سی 
М‏ 
1 


di‏ سب 
+ 


ни шанг л 4 1 22$ 
, 
= 1 
: к . pejs x бл" al 
- ( . 
т г“ 1 
: 1 ^ 4 


- шан хадан 
3 


өзцоївэн opmeu£g ۳۳۲۰17 


С0Т-41 JO جم صوہہ‎ 2891 149714 - 929-87-07 
чотувледо әйте чозта - 9-(06-8-02 
5401351179290 реоприт ләшшелӘол4 5 
uo +0700 42314 JO 40933 - 2-605-8-97 Кадттавує ص۲۳۳۲‎ ۲3201 оршви(а “Е 


Sus] 3591 чарта 


(PənuTquoo) 
0841-4665 N/S 20Т-4Х 6717 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


завиіотелей 3891 142714 (28-8 терох) 
Бшэ) 6865 میا سا‎ 142714 орузшофпу 


2С-8-142-19 


001484840 1099:0360 папі 
99100۲1 42, UOTE 

wezels устеву JOTTA 
чөзүтүү 424 99374 

30714 ۳ئ ٭و 1938/45 

шэ)84с ладтеј АРХ 

| Je4TETT „3, ЧОЗТА 
“вс увувву 30154 Азтлочупу TMA 
шодвАс sedirag мед 
и9т385940 лозвитртоод umy, 
тзөүүтүТ З, 42354 

шэ)84с 660 چ5‎ 

49384 981887 OTT 

„ хозчо 81655598267 шө)64с ۲٥ا60‎ 
4 uorqoun 
лофъптра00) 0-9378 мех 
wasg зефтец мет 

JOFFE] 42, UTE 

123546 зедтеј 42314 

194545 48TSSV зотта 

шедвАс лейшей Мед 
uoI4€1edo додечтрлоој umy, 
JOYTUTT „8. ٣5۴ب‎ 

meyskg 38155) зотта 


PAGE 23C 
"ПАТЕ 


REPORT МО 
MODEL 


ы 
e 


B 


| 
і 
| 
{ 
1) 
| 


7 š 
LH с 
а 


C O N V A | 
SAN Фоо“ تی‎ 
Ya Tran “~ ЕН ЕТІНЕ 


t 


пораептъля өолпос 

з.гпввола 913835 4190 Кетточв 
ләлішТІ 42, 42314 

AIOMZON өзен 42414 їтвәпүт-поң 
wo4eÁG зетеву 30774 

٥.0 90107 ےہ و13‎ Xosqpeejg чслетя «теечті 


ANALYSIS 
PREPARED ВУ 
CHECKED BY 
REVISEO БУ 


-  Te6-8-02 


-<1-Ғ06-8-02 


“ТЇТ-Є09-8-022 


-0I-£05-8-07 
= 6-£06-8-22 


- 8- 06-8-07 


¬ 4606-8-07 


-92-215-8-02 
-Т-219-8-022 
-U1-c16-738-02Z 


454 JO uoy4nrosed 


^ 


(репитупод) 
089۲-٤٤ N/S с0Т-4Х ТӨРӨН 


———————— 


Толупсо чолетя Азтлочупт тая “С 
єшебу 3591 242573 


— 


РАСЕ 240 
REPORT МО Z0-8-142-19: 


ANALYSIS 


C O N МА 


PREPARED BY 
CHECKED BY 
REVISED BY 


MODEL 


SAN Cit: 


4ueudoreAeq 3691 ЗЧЭТТА (28-8 ТӨРОН) 
3194315 тохүсоо за рад орувшофпу 


џотувлодо зофвитрлоод uum] 
: зочтирт ай, UNTA 
12455 451557 30114 

шодвАс хәЧше мех 
901482890 дозжатрдоој алу 
| лечрарі „8, ЧЭЭЗТА 
пофвАс једино UNFA 


DATE 


Г |- ات‎ затееу зотта 
4—7 | 1292 втвәләлвАн шәлеЕс тодупог 
|- 1 пороти 


тофвстрлооо плпі-члвдше мед 
шоувАс лофшва мед 

J94TUTT „За UOTE 

шо)єАХс 1oduw] цозта 

123845 487559 зотта 

шодјвАс ләшә mut 
uor4sJedo гозтитрлоо) umy, 
0۲۳و‎ „Зи ЧОЗТА 

193545 увувву зотта 
10742704 

тодвитрлоод ахтит-дедете мех 
шезв/с ләйшы мех 

193515 сәсшей чозта 
(9735154 ШӨ1564с Todyuos 


URS 


г. M a r 
«2 4һ 2-2; 
سی‎ ЕЗ VR ЧИЙ Е اس‎ | | ИЙ | 
T 7 79 Mc А ç 
: ( 
+ لک‎ 


asa‏ ہہ 


t 


To 
! 


Л» cd 9074821840 095010406 олу, 
кана цоволаду 
(ЄТІУ) 30:01 quoumaysuy ofqeuoqny 

" n и 

в th н 
101484990 лозвитрлоој umy, 
з спотвизт 91489 1919109 


ола 4551 ЗЧЭүү34 JO чоруптовен 


= 1265-8-07 


-21-606-8-92 


= 6-Є0978707 


- 8-006-8-22 


- L-£06-9-02 


- 9-(06-8-07 
-62-216-8-02 


-8Т-215-8-22 
-11-215-8-227 
- &7ClS-8-02 


= 5-215-8-57 


(репитупоз) 
OSLT~ES N/S гот-ях TSPON 


~) 


вверзатаоа JJa чотувитрлоод UMI 
#1941 3591 145713 


HO 21 


A 


E OE 


е. a ~ 
eh = р Р ы 322; 
P Ru BELLE! 
Ё 3 4 
б 


1 
НЭЭРЭЭ тен 


1” 


79 


РАСЕ 2%: 
REPORT NO. 26-8-142-19 


ANALYSIS 


PREPARED BY 
CHECKED BY 
REVISED BY 


SAN 8 


MODEL 


m 


~ 


DATE 


: 
3 
4 


аа 
n 


1 


à 
1 


> 
! 


00007 


> ld 


ғ 


کی 


цг ГЖ 


= 


; x 
үнд кока мају فو نوا‎ 


TIPP 


pəTTəouso 


потувааттво 248712 


-ат - елоззотрит X99447 Jo эт8ау ~ | Єт9-8-07 


WB 303 еолтос олпзвједтеј ITY epre4no - 


елсуворрит 128349 Jo e[Zuy - 7-Е05-8-07 
влеопрзивл рити әдлтзетәу - 


АА seqozq әлпаеләйшәр хүү ертезпо = £-£05-8-07 
= " и zx y-c16 8 92 
Е | іоувотраї yo94Y то етапу ~ <-216-9-07 
1 рөттәәге? 
5 650.6110 То14000 3 41411174916 ` 
ZOT-JX JO чотувитвац 1891 34814 - 79678707 
| M = 6-£06-8-0Z 

2513816-06 140 

3 Torque) pue Курттаетв 
20 “JX JO чорънптеъля 1891 аа Та = 926-22-77 
-0Т-008-8-022 


(7249 fon uou ‘*0*0 “804084 
à реот Jo 452351) тар 42016АӨТЯ = L-COS-8-2Z 
| ezed 
` ира тепррифр от резнатвле-ен - 9-£06-8-02 
(лефиед) отшеп/ролеу 


w ЧО) sas Tng зоуедетя решшелвоја - 


("оде "З/ер “8 лед 89104 12135) 
591451594085540 ЗЧЯТТА ےہ بے و رھ‎ - 6-009-8-02 
Кугттаєує тємтроүүёцотТ 9T1184S = 7-605-8-07 


-ст-2т9-8-07 


634 1891 чета JO чотуптовен 


(регитучод) 


ОВАТ-Е6 N/S гот-ах ТӨРӨН 


-) 


чорувлаттво рееделту “TT 


01 70 
бп-ҳот4 мед JO етапу pus ک٭ووہد‎ 20 етапу 


тепорроела - 1849191 OTIS |‏ 8 ۲۳ہ 


оолод 1054509 тТэшүрпүү2чот 


411719345 тзчтрпут пот OTS "/, 
ESI 3891 ATTA 


70011 осталу, 
атү ue4sÁg орузшпопд охаввеза мот = 7156-9-22 


3030] эта, 
хүү швавАс отјеттоцј eJnsselj AOT = 
Витзәјуон - әспввәлі Uq) -Т1-606-8-02 


PAGE 26 ج‎ 
REPORT МО. 20-#-142-16 


MODEL 
DATE 


JOJON әпталау ру 9 ще? 
-645 [oJ4uo) ехра 6-0 реаттолтс 
тыл 93545 отувшпепд одпввола MOT -ЄТ-С19-8707 
E j 00۲ ہہ‎ 0ت٥‎ у 9 1۹ 4 : 
ہہ‎ 1014109 әгүд 6-04 890.8 | 
‚ре отдешпечд злповејд AO] — 9-216-9-07 ۲11ر‎ 8 шө 846 HIV 


7 u T u = 6-000-3-22 
| i и и = 8"609-8-22 
" а u = 4С06-5-27 
додетпдац әлпевелі чтавд = 9-000-8-02 
лофетпЗен алпввола чүд8 0 - 6-£06-8-0Z 
٥.۲۱۹93418 ٣۲۹۴ - 
әтпрәцов эхаввеза право ~ У7-60978707 193545 ALY то Азра 8911009 


SAN PIERO 
š 


с шарпәрру Аа реттеоцво язецо дчешувирру 4016 ƏTPI 91330141 


C O N V A 


1 JOON euTqunp дү 
[ 46g отувшпепд әлпввәсд MOT = 
E Витзерра-елпввола чтано -21-605-8-07 
10704 ептахті, ۹۷ 
جۂع و3‎ отјештецј этаввала мо = 
Зитзерия-елпсвела чтаво -11-605-8-97 батттавдбво Janod HIV 


1611000 ٣030100 эра 
ҮН јој әолпос әспавләсшә) лүү epre4ng = 
втодвотрит 128449 јо етЯпу - У-Є60978707 
втеопречв.ц PUTA өӨАТЗӨТӨН ~ - 
зедола өлїүздләЧбшә] тү ١٠٥٤0 - Є-009-8-07 Хөлдөс dn-yotd "17970 чотуопрола ‘ZT 


Teiwolg 3891 qusrTí4 JO чотуатовен smagi 3591 TTA 


(репитапод) 
084Т-66 N/S є0Т-ЯХ 71 


J J 


CHECKED BY 


ANALYSIS 
PREPARED ВУ 
REVISEO BY 


c 


+ 
| 
1 
! 


QN 
q 
3 00 BAG 
г волаос өлпввөлј отъвзс ITUN Хеттечс т 
o JOPET „Ва 90314 - 
ч дломуек өзен UTE ILOUFT-UON -92-210-8-02 
"PEE 8375011 ,2, чозта - 1-21978707 Xe4puTT uu Ч9274 JO 4891 و3۲٢,‎ 
с 7 ш E 
ü Е 9 а S10} 77 
о Салта N/S AYSA 201-4Х O3 рәлләтвавлт етагон ров TTSM 49100 ٥0٥903 jo эгоұвләйшәј, 
ш 
» 4 7۶81-0 Клелоову YONG зетит лейвт ÁQivpunog 
ез ТЫ реттеопво - 6-(06-8-07 489], раполу uwe48fc 1013009 
ег - | ۹381 FBLA OL збчерру Е: 
~ 2 ї 
:۔‎ H bs 
27% Е реттезцво шејвАс 3۵۴ 1ء‎ p 
> ша | | 00 тво) Витри jo портувледо телом “6 4 
2 T | роттеошед хөөс Затрает jo потуеледо £oueS1emg · yz 
О ни й 60660 Кургтаєтувлу тәті 
Ü : Ё 060 899 әлїєвәл{ 1125 Тепд рив 7ء‎ 
1 реттвоше) #4521 zəTooo TTO 
601271 514591 шәлвЕс TTO eurZug 
реттеосаво 54821, 00 ләмод 
реттеопво qse] ввепуцеуулечен ‘BT 
1040 әџтаду, «ру 
193545 орувшпеці этаввеа лот ~ УТ-2197-8-07 ALY 9432 Jo чотувгедо punoan ٦ 
5 > 524 3591 MAFIA JO поруптовен 81941 3891 ЧЕТ 
„Боб 
ешо (рәтатҙаоо) 
2506 0841-66 N/S 201-ЯХ TOPON 
ы L > 
Z سج‎ та 
«ко: 


E 5 9 


- 0-0 тэвч - 


PAGE 28C 


REPORT мо 20-8-142-19 


ANALYSIS 


PREPARED BY 
CHECKED BY 
REVISED BY 


^ 
SAN DIEGO 


cow 


"AN 


М 


D 


уі) шәлі jo 
610 42, 


чодта ецъ јо заөшдоүөлөд 9891 348714 


uy 


1 


Ж 
3 
š 
| : 
IE 
43 
oh 
| 
Ë 
Ë 
Ё 
E 


- 


- 


E 3ا‎ втвелефвАц шеувАс 1091409 


` 4 


1013851940 лофвитр1009 umy, 
8۲7۳ иди 49374 

weeks نے نا‎ 1OTTd 

ЧОЗТА‏ ,42 1ب چوود 

123545 увтеву ۶٤3 
шәлвЕс 1edumeg мед 

азъритт „9, 92314 


| £g эвтввү qoTTd میں روج‎ TIU 


пезяХс sodig МЭХ — 
uorygxredo зодвитрдоој п.п, 
JXo4TUTI ай. 42314 

шедвАас лейшва ٦ 

19845 звтєву 4OTTd 


101-200 

хоусиүрхооо tm r—Iədmeq ABT 
шэ)66с тедшеп мед 

точи 434 YFA 

шәлеАс сәйтеп 42374 

шеф вАс 481985V зотта 

шэзвАс зодтеј мех 
1013452990 лофъчтрлосо пл, 
төүүшүү 48, ЧОЗТА 

we4SÁg 3891557 JOTTA 

шеуфв с лечите ABZ 

UTE‏ ,3„ ]وه 

1984$ aedueg цозта 
лезтитт и9, ЧОЗТА 

тејвАас zədmeq чофта 


1018 0:0٦ 


- ТЕ6-8-07 


- 
чин 


-ет-т06-8-02 


-тт-609-8-072 


-от-6о6-8-97 


- 6"606-8-22 


-8-009-8-22 


- 4-С06-8-07 


- €7£0$-8-22 
- 7-t06-9-02 


r 


шеінолі 488] 348114 JO UOIqUlOSSH 


(регагруцод) 


penuTquoo ~~ Je4TuTI ےجود رں‎ JO 3501 ,81و‎ 


репитучод - 


0847-65 N/S гОТ-ях Терон 


учөт БО (рү dogs STPI 9133041 


51831 3891 JUSTUA 


"6 


Т 


ANALYSIS 


PAGE 29C 
REPORT NO. Z0-E-142-X. 


PREPARED BY 
CHECKED BY 
REVISED BY 


пета 


MODEL 
DATE 


- 


SAN DIEGO 


C 


7ё-216-8-02 


озон UTAMI түү 
шәліеіс отјештеца e.mssedg лот - 3 119-87-07 


эрта-чело [ENUEN ƏTZZON -71-219-8-022 


ейпъцо пЗтвәр 04 әтір 66۲60 


3891 145111 JO ЧӨРүӨ(ӨбӨН | 


(репитупод) 
08/,1-С6 N/S 20Т-41 Терон 


дпошдотелеп le4turj әзе ТТОН 


ертллело TENULW STSZON зепечхя әцтдоя 


9SON‏ 2899 3371 130 جح 


81941 4881 448714 


——o oOo—x>s—əsP no; 


потавледо 73800 ۸ع‎ 
-азупт 'Брвој отшвпХроләу эттевти 7 
gƏTTSSTH рлемлод рерчеуха JO 399114 ~ 8-706-2-92 
jo xo»u) ` 
1899132934 ‘199 дџотетшлу ДЗӨХООН ~ 
101۹87۲0611000 зваецхя ӨТТӨЄҮН ~ 
Витлта ہ۹375‎ pue UOTE 
-подха ойвяона ЗӨЭХООН JO 129134 - L-706-3702 
(завта лемод ров FLINTY) 
чот 91۲018000 уєпечхя 491204 = 
стотувледо Зитцочпът ƏTT8SETH - 
Sujyuounw] əTTSSTR JO 309134 - 9-70578707 
2 COTTA 
| мола Зитцоштуј əTT8STW 46414 - 
. 4 Затчоппет еттєєтя JO 399134 = 7-706-2-07 
: ۔‎ [EI жас 30:007 ƏTTSSTH JO Зиүтоќо = 
Ж || 8207 бай! | 
оттеети рәлеттшіс JO 198334 = С7У097870/ 1071849490 шлу потзиэзхя лецоипът усашешлу ка 


` PAGE 30). | 
70-2-142-18 


REPORT МО. 
MODEL 
DATE 


~ 


JO 0 
Teuozyouny ‘rean упешешгу додооц - 
i от тоүшэ со) 38neuxy ƏITSSTW = 
Ч Затлта зеяооц pus uors 

1 


5 SAN DIEGO 


‚-чэзхя edwxou 48X90 JO 109114 - /;-706-9-07 
| (qusT4 Zano] рив 47T8S393T9) 
Ёс |) | потувиршефиоо аепзчхя ЗӨХООЦ = 
E suora»aedo 2ujTugounw] 9TISSTIWN - 
Зирцошпет өтүвєүх JO 428111 = 9-706-2-27 
гот-я 
сол; 8итцошпет eTISST4 38414 — 
Í Зитчочпът әттевти JO ЗОЭТТЧ + 7-706-8-02 
Потечәзхд әсталат ITY шон то 199114 - Є-70978702 
194845 Зирцоипет әттевтд JO Зиттәќо - 
вЗатлта әтүєѕүи резвупитє JO رج 8 ہو‎ = 2-706-8-02 
цот 91640 доо Ава гтрвети ~ 
(01481990 тоот Avg оттзети JO 409114 - Т- 70978702 3900 гоор Ава зиешешху “1 


C O N V A 


" 


П912614 4581 чета JO чотуптовей guS1] 4531 WITT 


7661 APH ZT резе] 211-8-97 : 
пвабола 3591 ЭЧ3Ү14 JO Алзитос 19114 
1841-65 N/S с0Т-41 тепоц 


ANALYSIS 
PREPARED BY 


CHECKED BY 
REVISED BY 


РАСЕ 31С- 
REPORT мо 20-8-142-19 


» 45 уа 


C O N V A 


ANALYSIS 


эг 


ит ... 


PREPARED BY 


SAM DiEGO 


врео] этивакролеу m потзвхедес 'eurl 
етадо “цоүүчлөд лецочпуї этуезти ~ 
(33919 
TT -хүү) uoT345ugUue4uo) зєпецхя етуевти = 67705-9727 
287 101993600 тэ)эшотвА 
° 6 -сәлпі 'spso] отшеароаеу зтревти = 8-У0078-97 
(завта 38108 рив 976810 
215%) порузприециод ззпэцха зейоон ~ 
А : 9901482990 Зитцочпет эттуеети = 9-706-9-27 
جج‎ 


20174 
шолу Зиатчоптю еттевти 1468117 = 7-706-9-77 


Ч врео 
1010060۸009" pue потъз.гедес ‘эту 
тодо 'uor3*1edo лецоштеуј оттвети 
(з гвлох ру) 

потуепртъпод зепецхя еттевти = 


s 
П 
Ч | FN "ES 1 L 
т. үзнэ - ль 
А 
"wn H 
TT 5 + А ^ ting: 


Затчоппет еттєєти JO 4293454 - 6-706—8-0Z 
UE потувтейо лэзешотел 
iu pow ‘sproy orusuÁpoloy эттзетя = 
2: веттєєти 
| PIBAIOY pepuəqxq Jo 399214 ~ 8770978707 
|| реттезиво 
1 | 
џ " -тї=ёт5-8=27 
` врвот рия рон лоот Хе әтүвєти = 6-216-2-%. 
SDSOT 
оршепролзу рив потузледес ‘omy, 
гтодо fuor4s3edo Jeuounw] еттєвти = 
(3J92S43TV) 
чоүүесүте со) звпъцха оФтрввти = 
20۲1900۳7 STTSSTH JO 109134 - 6-706-9-27 
> ЧОТЗОТОБӨН 
и > 
о In 
ша 
x ш 
Үй? 
u > 
r ü 
О е 


-- سس ۰ м‏ -- —— - ہے 


потуваајес отреБти 


врвот оттевти 941345 


spso[Jry ۵٥٥ی‎ premio; рав Хен етузети 


09 
- 0071392290 тлу чотваезжя лецопиът усошешлу 


51931 7891 348114 


(penug4uo2) 
IgSLl-t6& N/S 20Т-4Х Tepow 


"є 
ES. 
- E. 
ел 


4 


۰ 


20Т-4 шолу Suyqounw] отрвєти 38414 ~ 
Затчомаєт гтревти JO 129224 ~ 7-706-8-07 
потвизуха GUAMI тру wey JO 13955: ~ Е-706-8-07 

1э238Ас Эптцошп=т әттевти JO Зиттоо - 
вйиттта еттевти рәз=тпшүс јо 409114 - 2-706-8-97 

зоот Аза эттеети =‏ 4 د۹ وہ0 
потувледо лоот Хед етревти JO 39434 - Т770978707‏ 


РАСЕ 320. 
REPORT мо 20-8-142-19 


907135890 зпешешлу o4 Ssuodsəy OTurguXq 


MODEL 
DATE 


реттеопво 19748247139 193846 ревдетру 


потвло98та ЗӨХООН -02-71978-97 
Алешшто Зататя отравти -Е2-215-8-02 


—— “ и a a 


à 


« ж 


зо seu) 

Депотҙосвпд ‘Iean уцешвшлу зөхэон - 

, порузпршезпод уепечхя eTTSSTW - 

| Жгратя зедооц раз uols 

-ue4xg e2wqosd зехооц Jo 429344 - /770978702 


чоүзээлүй у Z4T90TƏA ритм JOJ 
2935235105 чува зчатта еттвети = 27С1978707 


SPOT 
Sy рив џотфелидес ‘эт 
oA, спотделедо лецоппет әттеети 
2 (13942419) 
‚ 9013907919390) узпечка етревти - 6-706-8-02 
| (зч=Тд лемод рив 2751017) 
порзвитшъзпоо увпецхя ЗЭХООН = 
9101495990 Затцоите] зтуевти — 9-709-8-07 
201-4 шолу SuTuounw] зттевти 38414 - 7-705-8-97 


| C ви a үйл 


ї 


Алодое ват 5 чоүүэлсдэс гтуевти -61-216-9-22 
3001372109 
ug, зАТҮүвод зөрил Заүгүд әтүзеүн = Т-216-2-27 


потвләйвтП pus чотуеледес зэхэон 


Ахоздогізаі әттвети 


репатацод ~ потуваздіас етувети 
8uoj] 3891 IUTA 


"9 


“С” 


(рекпуацод) 
18241565 N/S гот-ях Терон 


J 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


J 


РАСЕ 332 


ANALYSIS 


26-8-142-19 


C O N V А 


REFORT МО. 


PREPARED BY 
CHECKED BY 
REVISEO BY 


SAN DIEGO 


(134814 лемод раз 378640 

-пу) чотузиршезпод увпвчхая ۶ 
түү 3791200 Jo чоручитшеуао) зеяооц 
(24914 лемод pus 42819 

-Хүү) поруепршъфпод авпочха 391504 
виотувледо Зпуцоппу оттевти 
Витцоиоет 


a+ لا‎ 

2 < әттееүд Зил 1144209 peres 

а 858300 9۶590 SITSSIH 
40 492151 - порузлейу 30914 лемод 
1-4 шола Эттцоцпет еттевти 38414 
3 20111937177 
جج‎ әттевтд Затагд 319х209 parves 
58 sasen увпвчха ƏTTSSTH 


потъвле9о yurtd JƏMOJ‏ - چر رود و9-.مو 

ас Зитчопинт этувэти JO Зитто9 

AE «Ту و9‎ 

г јој رہ می اپ‎ под увпечха етреєти 
f 


ерзот 

әріпі ролеу рив потузлъдес “әшті 
й 23) 'uor3s1edo лецоиазт ЭТТӨӨТИ 
|| (3391941V) 
учорјештушејио) увовчха еттєвти 
27011000171 еттєвти JO 429534 
пот) вле9о леуешотъл 

“врвот ортешролау әттвету 

веттевти 

рлемлод рериэчхч Jo ۹۵88 

30 Язецо 

ттепот уоту ‘Jee үчөшөтлү 49X201 
: поузвитшефпоо ұвпецхя етревти 
20:3۲5 зөхоон рив поте 

-подха завиовд зеЯ2оц JO 1294114 


T H 
г 


- $ 


(ушета zano] раз 4J919JTV) 


потавитшефпоо уєпецхя 391204 
suotegodo ЭЗатчочиет еттевти 
` 277۲150 еттевтя JO 399114 


= 7-706-3-27 


- 2-705=8-06 


- 6-709-8-22 


7 8-700-8-22 


~ 1706-8-02 


(регшт под) 


$4293J4 SEH YSNVYXY еттєєти раз зөхоон 


pənurquoo 


= потувләао queusmIy 04 ssucdssy 08ء‎ 


Susa] 4881 TUTTE 


Т85Т-66 N/S 201-41 TOPON 


س ہے < کی = а‏ 


°6 


— — جرح ےر سی 


20-8-142-19 


е ср шәлі 3891 199714 925 9074952990 лецопту; quemeuly “1 
3 
і. 18353634 1891 ЗАВ о) Фрч 
ш 6 «t+ تا‎ 
5205 чотувдәйр әпүатар хүү wey ~ 
کس سا‎ s 001209390۳7 епталпі түү wey Jo 459534 - 6-706-8-27 
о. | 1973521990 euTqumy лту wey - 
Е sBut IT 
| оттввти резътпшро JO 30234571 - Z-70S—2-0Z 
Б 101481890 эитатат хүү шең - 
3. لین‎ 060160 
| É Е 1000 Ави еттвети JO 309124 - Т-706-8-02 5360] ہدوہ‎ түү wey Алвирттеза 
5 НЕ % Затучед 
-:- 1]: у... Tang еопрен o4 ваотдвотуурой = 1721678707 
< ; „НА : 8502۵7977 
> Е. 72 anya eBoy Buying 2301906 [eng - 8-706-8-02 
Ya HE | втелпвизи 
2:7 Е „В, злрувЗен Sup] 2301309 Тәті - 4-706-8-07 
ШЕШЕ 09۲1332900 201101177 
е : [^^ : әттзети 2303۳6 2301978۸ Teny - 9-906-8-97 вупашеодтвва ammesarzy SurquoA TIN 
| ШЕ ` ARGUING sen увпицха зтрвети -/1-019-8-22 
3٤٢7076058+ pus потјегедес ‘auy, 
#1250 "потавівіб xeuounv] ӨТТӨӨТН - 
(35949119) 
1013510۲00701000 звавучхя STTSSTW = 
ту 0 
JO uorysuTusquoo 38NE ƏTTSSTH = 6-705-8-02 
30 39992 060 
۲900] 07د‎ ‘rea упәшешгү ЗӨХООН — /-709-8707 - 98و9‎ 880 уєпучху ƏTT8STH Pus ۹۵ 0۷٥0ی‎ "OI 
D > > 5:0311 3591 348 {Я 
Ч 5 о à 
Selo (ретш 00) 
5 а. Ы 2 1847-66 N/S гот-ах 7 
- @ ш 
«абе 


— 
- 
- 


PAGE 350 


C O N V A 


ANALYSIS 


PREPARED BY 
CHECKED BY 


Е 


ер 
سس‎ 
Пир ж щих, 


оң 


& 


© 
и 


т : 
p г 
L: ols 
ул 
A 
1 : 
Dr вала ойт 


SAN DIEGO 


1 


р 


€ 
7 3 


b 
Y 
IA 


| 


> 
0 
а 
л 
~. 
> 
m 
13 


L جو3‎ 3591 398114 зас 


9 DUB с SUJI 3891 3484 eec 


W8X2634 1891 TTS JO чоруптовац 


(рог 13109) 


одзхзва 1393991 чзат-омт 


ХУЧА qe Алодоојвај pus uoptyeredag еттевти 


۲3٢001000 = 


T9¿T-€S N/S г0Т-41 TƏpON 


1531 1851 ЗЧ 


76 


ANALYS 5 


C O N V A 


PAGL 26C 
REPORT мо 20-8-142-19 


PREPARED SY 


SAN Dio: 


MODEL 


CHECKED BY 
REVISED BY 


ОАТЕ 


потузлойо зи ии - 89-014-8707‏ 30700 ۲یہ9 
Surita Вар чотозлхедо eujgug - *9-2t9-9- 22‏ 


потуело8тапод 
TOT Чечает зәдоон т-ак - 986-9-02 


| і asucdsay эчзталту ~ 00-216-2-07 
: (ХтодогвГед pue 
| uoy3mredog) спорзвливтјчој 
чотАд چم‎ YHOO тай | - 986-09-07 


в + 


Ахозоо( 
-811 рив потаелейәс зохоод ~ 


әопәпбәс аизшелоч 
18411 рив сотүга8т AXIO - 99-210-8-0% 


Кетес ADFT, BOTA PAT - ча-е14-6-02 


HOT PAINE 1105 
потка YOURS] зэхоон TAIN - 984-8208 


9081342, Ячот ب20‎ злеці - 94-е15-9-08 


потехи тапор f 
чот^д' “HORNET JARI тон ~ 926-98-22 ` 


Ватата 38914 ZOU, - %0-216-09-02 


шодлода 489] ЗЧАТТ JO потъптсвец 


і 
+ 
і 
1 


Зататд 393904 O4 эзчоЯвэн ouerdaty 


КлодовбСвяг pue uoramrodəq 


3934904. 3190г UOSI349] 


Витлта 4821, zəuqas, 


Sum4I 3591 ATLA 


6567 1ieqwo4doag T роде ТЄТ-0-02 


шетйола 4825, за та до блетшас творі 


ToAt-£6 H/S ZOl-4A терор 


- | 


“+ 2 1 


IM 


т 


PAGE 31С 
REPORT мо ZC-8-142-79 


R 


C O N VA 


- 


ANALY 


ЕУ 


РКЕРА Е“ 
CHECKED BY 


MODEL 


зн 


НАМ f 


потав 13002 
uota "цочаві 323294 T-uil 
вәлтұвгә 

-dme,., Ола рсе afe: Ахерапої 


BOME 
u -Өшәт, جب‎ pue сәбет Krepunc; 
Lr 
< 
E | Краде Quom 
-постлма MITC 42205 
Ертас апешподта. 
-q әлпансәйшәт, IO 
| : WOT 5 0:7:3 95431610 
| сотка yoma a400% T- й 
| : TOTAL 
-пооиод вљопрода wrap 
4 
E 19027 
я 3802 звевчха ANDO 
состава пе 
чотКа чочоєт зомооц T- Yi 
Зитлт. 3exoov T-I Рт 
зталат алпшвадс PIMOS 
задтезола 274849 eBurasn,; 
вотеда5 тепза 
| نت وکس دی‎ 
| wergold 18۲و‎ 
3 
Е | 
n 
ü 
14 


2511-86 я/5 وہ‎ релледвиели, Зоүрсгоас oucuy co Т. 


- 98970707 


- 99-219-0-07 
- ң9-216-0-2% 


- сс-етс-р-02 
("Флор US ZO چو[‎ 
захооц TUN 9dÁ; эц), jo Затлел дүү әчү FUT TIS „да 
- 26-216-0-07 э4отэлхи алплеләйшәд jo чоуузарихечеа - 1) штризрру 18 


E 


шелдола ےدعو‎ WATT од тризрру ди 
-2С6-2-С<7? 
- 99-215-3-5 


- %9-816-0-04 ззоэзун звис зепацхи 1 ДЕ 


- 966-02-27 
"2122016-597290 


- 99-216-68-С?, 


- 19-216-9-02 Заст Зита Затлтя Jo взоојух 38910 ‘6 
20 чступтовац вшәзі 4994 ETT 


(ропитало; ) 
1011-5646 1/5 SOTI терор 


11 M وریہ‎ — —  — — мање — Y m uw سوا‎ —  —  — М سے‎ я: WR t C RI o Яанаа ب‎ Шиш مجسني‎ 


тъч аластоо Crier ba atzin | 


ANALYSIS 


PAGE 39C 
REPORT NO. 26-Ғ-142-19. 


ғ. 


C O N VA 


$ оза» 


2 


пт ба p pa 


PREPARED BY 
CHECKED BY 


SAN DIECO 


MODEL 


DATE 


REVISED BY | 


- 


атесәтту 20۲-237 
102 Витувої 9031: еопәҙау = 60-26Т-Ч7 


ччөшї үгэ orpes = 
төттолүчор Jeno] 87729093 = 2-009-9-02 


дуваолру ZOT A 
ао; 2:98۲ 99315 wuuequy = 60-261-82 


quoudtnby отрец = 
vuuəquy یو ند‎ - Є-90978702 
зчешдувбу отрен ~ 
четтодуао) 39۸0 ۲٥03091 = 2-505-9-02 


зувлолру г201-4Х 
лој Зат45е1 3۲۲و‎ тичэ сү = 40-25Т-Н2 


quemdtnby отрзд - 
suuəquy терки - Е-06-8-07 


4JBIOITY СОТ-ЯХ 
јој Затазет HITT wauequy = 90-25Т-12 


4uemdynbg отреу = 
9110007 dano Твотазоетя - 2-906-8-07 
, еимедту epay = 1-606-8-07 
зузлолту СОТ-4Х 
тор 2011988 WSTTY wuuequy -  с07Є91-М7 


зипеупу терең + Є-90678702 


UOT} oH‏ سے ایی جب لاو یچ یت 


` SIU /NY 
00ت 3ء05۲8‎ тепорзоичд = wuue4uy 


ЧЄЗОНҮ/НҮ 
2519-2۲ 905.76710 [UUOT49Uunj = 7 


да-лно Sz-NHY/NV 
ботуєрлачоваччо Течотзоатя ~ suuəoquy 


INWO Tl-NuV/NV 
7طد ۰٢ہ وہ8‎ [Wwuo[42ung ~ wuuequy 


آ77 ӨРТТО‏ 4394 
“T‏ ۳۳ا۲8 = ی70 و۲۳۱۲ воүлетсәловтей,‏ 


82031 3891 5 


GET ABH 6T paged ЄТТ-8-0227 
wedodd 3691 348114 Jo Árwummg ,"یی‎ 
Z8¿T-€S N/S гот-ад TOPO 


PAGE 3,2 
REPORT МО 20-Е-142-19 


SAN DIEGO. 


t 


Зузаожту СОТ-4Х 


јој Зитзвәј, ЗЧ8ТТЯ vuue4uy = 60-261-87 


£8,1l-£€ N/S AVSA 201-40 03 релледсазар 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


queudtnby отрен = 


чичезиу хєрєн - é-$06-8-02 — Ертас потувоот = вичозпу чува ертто 


Артз$ потузтовт = випезпу UTI 60 


UTE. 


1671016 


(petit 00) 
28/1-66 N/S гот-ах терор 


51941 3891 18 


РАСЕ HOC 


REPORT NO 


ANALYSIS 


C O N V A 


20-8-142-19 


R 


. Ja 


àr в 


4. 


-19 . 4. 


PREPARED ВУ 


SAN DIEGO. 


CHECKED BY 
REVISED BY 


; MODEL 


DATE 


1948Ас Зот-еа (YSIN) PI9TUSDUTA - 

. 1933$ : 
Вптот-тапу эовухас зетит eupsuq - 9-906-8-02 
ешореч = 
| і 23 ع9۸‎ 
Г Затот-тапу 9009$ qeTuI эзат8ия - 8-906-2-%7 
| 154845 801-94 (YSIN) РТӨТЧЕРЧҮМ ~ 
4 тө)5Х4с Зот-за хру зен = 

193845 
Зитот-тїачу 90095 зетат эитдал = /-906-8-07 
94845 Зор-еа (VSN) ртетчерити ~ 
193 ع8۸‎ 
|Ватот-тушу ээвухис ЗӨТЧү әпт®ия ~ 9-906-3-07 
1 


123845 SuroT-T3uy 


05 
Ватот-рушу ээвухлис зетит eugSuy - 9-906-8-02 


NN 380j-eq (YSIN) РТетчерити ~ 


à 


08/,1-С6 N/S 4850 ZOT-JA uo pəqəTduoo 


едола 
олпувдедтој 9461 цватд порлоц = 4-906-2-27 


pouysy Joong - 59 
euo) овој 4э3уе потувачттво-ен - 6-905-8-07 


۲03۲۲9900 


ТЯ JO чорзптовзу 


(съвет ۹31١. 
телет) шеувАс Зитот-тушу (YSIN) ртетчерати рив 
1938Ас Затот-тупу зетит әпүдая pue “троп 28 


3 


(53801 10903896 рив 
ашұто) 93845 SuroT-T4uV (VSN) ртетчерати pus 
тедвас 320۲0-90۳ зетиј әптдач pus түзу “дати 


wa4g£o 20۲131-٤۳ 
зетиј əuT3uq pue “Тува “Витни до 43391 pmo 


Хөллөс 
чотувост dn-yoT4 әлелелейшәт тру eprS3no 


eTauy peedg отповапв - потаелартво рәәйетту | 


10738297185 
dn-xorQg мех jo ет чу риз хоё дүү jo етдиу 


5941 3891 FUAT 


7661 өвөг 82 рәте 9117-2-02 
шетйола 3591 WITTY jo Axemme тата 
ESLT-ES N/S ZOT-IK тероя 


РАС! С 


ANALYSIS 


угот-ат риє готчяд 


2 “өхөүелөйшөр TTO 19394 орттеаран - | 91678707 па 
су 28-8 391195 ما‎ 
اح‎ ‚ 20Т-4 "потунпувая 15485 темод 2 
% جمععصحہ‎ Хопейлеш suyquny лү wey = — 716-8-07 "M 
о - Е 
баш 007484640 епталпр тру шең = 2-900-8-02 i 
воза потувледйо 193845 шодвАас anod орупварін 403 
к 9 Q Teague, - пот3в4е40 رہہ‎ тру шең - Т-000-8-22 ۸00863130. eujqJn] түү wey JO вопешлодлед “6 -—- 
O ` 
ш азелолту 201-41 " 
403 2:9:8 98۲15 wuuequy = 60-251-82 
210 asua Затроът - ws as огрев = 6-90678-07 вавој 48 Та wuuoquy 
1 f - Є-90678707 0184299 JO quemu2is8soy O3 ONG 5811-66 N/S 
у: euuaquy терен - 2-906-9-02 0 a ا‎ 
K 
: | потуватловвела 
пр бе ~~ Трио Зприорурриод лру 3194209 - 
а е یح‎ Ес оүұвшпәца ہے‎ AO] - /26-9-02 
роз Í 
2. АНЕ WT лоувтобен олпузлодшет право ~ /,-906-8-02 3 
2:804: а 12945 
EN. E = x= Заүсоү үриоо IFY “1480 - 9-906-8-07 
о: _ = хоецо 
x = 7 193825 2001۲۳000 «гру 0٢980 = 9-909-8-02 
0: Эн 3191509 упоц пол, мэн 
: ITY 4eTuI Jo чотупатазета ~ 7-906-8-07 вотувлебпеј тру чтано “уф 
п01352ү3106889414 
: раз Заүчоүүтриоо түү 3141209 
Р - шезеХс отувшпешд ө2068814 AO] = 126-98-57 
шәлБХс 801-00 (YSIN) ртетчероти - 
ع0858‎ 
Зитот-тзаү аэвутис четат suT3uq - 9-906-8-02 3891 чејело Зот-эд Адочво ртетчєратм С2 
рәтпүлиоо - Weisoiy 1891 448772 от ърчеррт 
ш >, 51931 3891 ТА 
а m 
а 
= шй (рәшгүҙпо>) 
кои 6841-56 N/S гот-ях тером 
сто 
вос 


ox (20Т-41) порувптвач : 
3 шејвАс 8911009 тълцопауо 3 өпүйшч = 229-82-02 
ЖҮ! валпјеледтој 03:1-۷ 
8. نت لے‎ леплпалефру Зчтопрец пт се 
‘я зехивтя 90.007605۲ JO вваиел| 59154 - 6-906-8-02 БИК 
u ç b веходвтодще; 30380197 f “| В 
2c ƏTZZoN авилпалед ру бптопрәу чү 8,۷ 2 
EQ? | зеячвта леплицлофру Jo вввивлудовітя - 2-90978707 зтаєод pue [TSM леупо 6۲۲978 jo әлпавләйшәј ۲آ‎ _ 
ш 1533634 4351 Watts Ol PUSHY |: 
| релрпбец зом педале зєтеву وت‎ "СТ ЖЕ | 
p "р = рехрабен 40% ` оваодвоц ортака اس سج‎ : 
ші | om аоивттішод 1٥وہ‎ оәйс A Ты 
Ва > E 010 3071000 теладоплує pue 31914 ioo У 3 
М گا‎ i . "lecti E 
> 1 a 34191209 quoušnoszur i Е Ё 
| бі di түү 39111 Jo сотучатаувта ~ У-909-8-07 31049949 чоүзбоүүүэе45 85086055 UTQED E: 3 
* td | 2 аҚ 
2 ЕДЕН i 4noxo8u? UOT DT جآ مد ہر‎ + $ 
о: T | реттеоиво дпош таба Зазуеттзиел pu? Зотувен 761 de 
u н 7 6790978727 NE 
"E 9. wo48Ág 2507371-1۷ 970067 = ET га : 
| гт” шеф вас РУ 454 — 
| E- 20137-۲907 40055 тәти eujgug ~ 8-909-8-07 8uyop-T4uy әпорвн 7, КИ“ | | 
i ш9%645 Buror-Tquy emopey = : 3 
| 193845 — - Е 
duroI-T4uy 90055 зетит euysuy - 8-906-8-07 5 
19845 801-Ө0 (VSAN) ртетчерити -! | 
waysig 80j-eq тру зон = (54601 348114 
1935$ Тәләт) 91545 Затот-рупу (YSIN) ртетчєрити pus 
Әатот-ташу 90095 جو‎ eutsuq - /-900-8-01 | məysKS Зцрор-рупу зетиї вит а pus ттер ‘IUTA 79 
> = 51941 4591 FATE 
чао 0 
лам (репит110)) 
4595 EBLT-€S R/S ZOl-4X ТЭРОД 
Z E I Li 
< ài Uu C 


[К 


---- ہم‎ ен мм w ее Cs - 


е) 
су 
“г 
еч 
ЯС: 
1 
58 
7 б d ul . % 
9204 
ap. GO + 
с 5 
° 
О 5 
ш 
m= 
E: - а 
«о. 
86 
سے‎ 
212 
2:7 
0: = ща ZEE вупешелпвзей 
О Гэв ۶ EE 03۲16 10+ езтавледтој раз amssedg ۲ح مو‎ лүү шен UA 
угот-ах рае 201-41 
ma wreduo] TITO 1938Аб эттаехрАН = | 91978707 
28-8 зетлеб 
За гОТ-Я "потувитвая Um4eXG лемод 
эттпелрАн Копедлету ourqIuy ITY шву -  716-8-02 
я : шэ)84с лелод оТтпетрАн Аэпе8 леч 
потавједо eugqunp тут шеу ~ 8-90678707 وہ‎ тру Wey рефууром то еомешлојлед 
۲8510۲800 ~ 7891 PTA OL ۷ 
4" 21931 2691 ЗЧ5114 
m > 
а ба : 
пе ш a (penuyquo)) 
3 т gu 2841-66 N/S гот-як Тәрең 
2 سج‎ ій | 
f < п Ü C 


— D. ee ———— .. ---- — — 


= 


` 4 53291, ج508 3د‎ 
Spnjg өлпєвөлд злод que, Tong NOPE 457-210-200 Tong рис SurqueA топі (058) 
єот)єтледоватцо NTT 0072 droan 


PAGE hg 


- REPORT NO. 20-8-142-18 


MODEL 
DATE 


9651 Алепиер БТ poed £¿T-——CZ 
89891 мир Tang Teute 


ر0 
ре pia : тәләт punog 31020) pue AFTTIAFISUT -T4s3AuT әташпу попа z "од umpueppy‏ 
ahs Бе: ) FONG зетят иотуебрувелит зәр ITT 2115-7-07 погүс велят (саа)‏ 1 
à Ж. к. M цотувлатд гэе4с Чат T "оц umpuappy‏ 
x 7 8518595 umpuepp:‏ 


«еуртет-9‏ سرع 


{я 


А. = 
: ща 2 Sacr eu? то чиэмдотәләп 4821, WATI  T£$-5-2Z поде с ۷ зотта 5079 
14 : be ЏОТЗЗАТЗАЧ - 
-i i bs NT qUZTLI допештортод SUTIN rry пен 269-29-07 5388, SUTIN ity шең 9079 
50 сва Нэг зыэыЧотелед єшэ сс TA Ә5ЕҢД E: 
<: <= : і (FAFIUSTD}) поту : 
20198 «le г “7۸۲۳۸ заола еаповлофтод хүү ертедпо 6/-216-2-00 Ай 
> 5 ми! mE. oqod amyd хүү OPEO : 
22-2 Bí - резипон-чеєвтя SHOT әй jo потзватоля 220-444 ЗЧАТТа ТЭАЭТ 2077 
2: T Ж | гоцъилотаеа эцетахту AI оуває 
2 j UPTON suq по вәолповс одивволад ot%2qS ` 
О: M pue Тодој jo потусолеля 3828), HOTT 196-02-00 | 
: (POUR 44-22) чотассаттео реайелту 2076 
O: Атаповоу шооб 9201 3591 дсод-длтд 92-214 -8-97 (роцдоц теова) цотавлатте? peadsaty 0٥٤ 
цотазлаттео pesdsity түү е8е35 
SUOL OTERU оче үу-а vue 7 (۲۲۶متتو مت‎ +snaqi IFIS ٦ 
ТГ-4-25Г эцз го чотутателя رمع‎ OTT 0065-07-02 чот елодр eutZug ТООТ 
` 5551, риполо г 2884$ 
| 54591 ]8۲و‎ I әсецд "у 
“12176014 2504 4597174 то петъптовбд 51341 3591 ATLA 
% > GOT Jequeoeq Z pe wd CTIl-9-02 
кора телйола 3591, PTT jo Areurmg teapa 
n 3 m шалове 5/6  véOl-4& TOPON 
задо 
< u b > == 
Z m X bi 3 
«арк 


PAGE 450 


ANALYSIS 
PREPARED BY 


70 -0-142149 


C O N V A 


REPORT NO 


SAN DIEGO 


MODEL. 


CHECKED BY 
REVISED BY 


DATE 


ввәпәлтіәәдія тодучор ТЭХЭ281 12-216-0-22 

Кутттатвъв теиотдрвята 9274818 12-216-0-02 

72۲۲۲0038 течотузэхта оүшеа 04 Oc-216-9-02 
потунатувалцт FINE +EËE-ZlS-9-22Z 
зотавтлечовачцо JEFTA :248۸ھ‎ СҒ-216-9-22 


вәтзэтлэзозлецо 34814 BUSAN 6-216-9-02 
Ауртїавіє тэпүраатд цо? 913838 С-216-0-22 
Кътттазув тзатрптт®пол °oTersuKq 9-216-9-20. 
ворувтледоваччо 20-0087 pue 3489714  Т-116-0-22 
3 | 53821 ATTA I евъча За ряпа 
: _ posetduoo увод зопешлодлей до دای ےو کا‎ Ji-g-v-L4 


1611-86 N/S ہ5۲۷8‎ VeOl-4 03 раллодетвхј, 
UOTPUNTBAT гопед ZUIM боб سے‎ V- وق‎ 

94,827 WTA І зачча 8086 
рэдэтёшор 4831 зопешлоддед go fms /Т-р-ү-148 
потзептеля Souad 2018 огЕ-9-у- з 

| эзеэт WTA І эзеча Buying 
[^ редетшоо yee], зопвшлодлед jo £rwumgo Ілер-у- 45 


I6LT-£6 N/S AVEN у201-4 оз рәлдәдепед, 
взтпвац то Ахывие 1-116-9-22 
тбіл-Єс ц/з dygn чеот-я по рәциттйшоәоу 
розв(с SuTrooo 
эиу8ая әді JO потатттван звер, WET 9/3-8-Ү- я 


perieouun 
məqg£S TOrquO) PATTA 1-т15-р-22 
Seinj4exedua; 110 паув с оттавхрін 4198-8727 


єртовец Jo Axwmmg 1-:76-0-27 


EZS old 1891 1482114 Jo порупіовен 


воруврхедованио 20114 Ясътолпесед 4076 


| 1044000 телезчт /0"6 
Жуүүтаззв тепотуогата 214915 9076 
Кутттазув тепоруогата ортака 606 


Кутттавзе тестроуүд с от отувув CO'6 
Катттавав театриазт8 по] ۸۵د‎ 20'8 
зэтзархэзовхечо апртризц төләпәс 10-6 


+٣ тәләт Cork 
ащтто 2074 


3439=әңеь тоў Й 
<مرہ دہ‎ епетбілту Al 98:18 


Катлтутвцоб TOXauo) Jove ` 
шозака ۷۲٢٢ئ‎ отъзшочпу 90'2 
потаздэйо эзпаоехе зхеля 60'2 


Зиттоод 18514314145 pue эпт8ая O'Z 
1043902 Tang Аоповлхаши Co’? 
19745280 mayakg тохопод зчаття 2072 


эзчаття пасречечв 10°? 
usopayegg WSEAS зуахолту II 228395 


suor авер зчатта 


4661 ح۹2‎ г резва 9171-0-02 
ЗАВОД 3891 ЗЯТЯ 20 Ахашта 
IgLI-ES N/S үеот-ах TƏDON 


-) 


20-0-189.19 


цес 


Затувагт 
ی٤٤٤5‎ N/S угот-я 04 Dalrogsuul; 11835 ховвадашој өсүдчн Є “оу шприерру 
чезі шпрозрру 


7 сеотлеа Заршлүхї LT’ 
à 11915 91:8 
" воууврлозозявцо подетту 6170 i 
у звепелтуоєдач толапоо ABPPNY HTG — «Й 
у азу авлолру ETGT -A 
А Кутттаезв тєџотзәәлта 214935 zvQ i 
у ۸۹۲179 8و‎ Тепотуоег-тедеет STureu/G т179 : MAE 
" зорувтледовівцо WALA SuixeAneus 01'8 
u ө|сөшөлрорэн 349714 Pasig четн 90'8: 
5 запошалрпбен eat peodg WFH 10'8' 
8 
8 


РАСЕ 


REPORT МО 
MODEL 
DATE 


9 


ven 4,8 фон 
SAN THEG 


" Азлттаоао тватрпървчот 9т3935 2 
тбіл-Єс х/8 4480 у207-4 O3 реххедечех ;, ۲۲1101018 ۲370019607 ораваї TO 


C O N V A 


qole 1907, APNG zəAnətrgq | 
ттон полетту 4J€ioiTy гот-я (Я “лен) СС0-0-02 eeuodsey оттечка ТІЛ 988388 


чорувдейо олтов отлу 02-216-8-22 

чорувлейо озестраоо0 UMI 927Є1978707 
001485240 10491009 ur, 9-215-9-27 8۵و03‎ звтеву JOTTA 6079 
реттеотво шедваз 2T3wmeug axngsoli AO] 8079 
Pelroous; «Ту peetg taleg Áxupunog 10:9 

٠.3۸۸۳ ste ists TA 98935 


часа 9891, FATIH JO ЧОҮфОТОВЭХ Sey] 1892 VETTA 5 


(2201913009) 
181٦۔٤٤‎ N/S уеот-ах Тәрс 


ANALY SIS. 
PREPARED BY 


CHECKED BY 
REVISED BY 


Ё Е нэ Ё 


гс-о-Щ2-19 


PAGE TC 


REPORT мо 


ANALYSIS 
PREPARED ВУ 
CHECKED BY 


MODEL 


SAN БЕЯ 


DATE 


REVISED ۷ 


J J 


кота ту SUITOOS 
чо xoqoefz э4таттехг Jo 320538 60-216-0-22 


83094, 1o3os[u затастел 
У TOFS дәпиталәзту FUTIAN гопешхотжед uo 
раолчд 847007 рәвтләй JO 425454 12-216-0-22 зонъплодлод хэсїоцлоүтү шишухча Ч 


дошевходлед DTU со ۱ 
puoxug #пттоор peapaey Jo 429454 0оД-ст6-9-02 зопептодлод орповцив "У 


тта хо соүүлүовэн 


зпозт 4891 فو‎ 


966т Áxenusp t2 Pe 111-4-22 
подала асет PETIS лодоеря ё4Чүйүүз: JO Алиша TSUFA 
1911-55 N/S  vaot-4x 71 


---------- -------<- «а 


2C-3-1ke-19 


з 


r А "ар Loc 


= 


Жил w س‎ 


cee 2 сс Жа و‎ ли тэвэээшт m *— — سا‎ 


Smem M x =: 


жые: :# 


612-8-Ү-14Я 
“<і> 
џотаедаттед доєззу Jo ет чу -‘15-215-9-07 цотуелео qQuemvury оф esuodseg opuwuAT ецетілту 99 
| 
| Speoq pug poy лоот Азад ертєєти ~ TD-ZTS-8-2Z Speo] Дед Quouvuly "С | 
| t 
| џцотвлоде tg земоон uou 0082 ~ yv- | 
| Зитатд 4234204 uour 0028 - 51- 
| Клешпас Зирата PIY - OF | 
| потвлз9вта 394204 = GZ- | 
| 249т1-чІ | 
Зиътта 2490¥ YMI 0072 ~ Ez- | 
Зитата 9420Y цэчт 0072 ~ 21-2198-83-27 uorszədsrq pue АсозоәГел: ләдлооц Ч 
Алтштас Зирттад зпешешлу ~ کے بو چ‎ IT x 
33٢. wysoy uouT 0072 = %2-%21- ` 
JUT] 
рипото 12%904 YAI Bure =  OT- 
РРА 4981 рисо20) 495307 - | 
TOIT ЕЛІҢ 294224 = PeT- 1-02 (чәч · 00'2) цорумгоЧоє делооц "Є Ë 
«Клозде ват, рив потъват 
-Чос OTTESTH поот?а THY - Offs LI 
Arammg JULII qomuy ~ ҮҮ-2-ү-145 
سان‎ Т-НУО - £l-ZTS-2-0Z - 
АлоләәГел; аттввти = 56-2Т5-2-77 АлотовГєді риє uotyetedag aTtssty 72% | 
теләй = AT- | 
191539۱ Зит.оу گی سس ج388‎ | 
ء1285 د9۵‎ f | 
поделе отузитот4 јиоштилу ~ 96- 
Зитузу 4994 | 
~ UOT лесомпе; пизтилду ~ Tg- | 
єреот pug poy Toog Aeg еттезти - TI- | 
; .چو کہ‎ ayame Quoauvuly = 2-417-3-02 эдемрыен зиәшешу °T і 
| 


пвалола 1591 чт JO Пот Mossy 


SGOT „мото ТТ PEFEA 5172707 


پا لے 1381 Ш612024‏ 201331 


штеддола 359] (UBF JO Альешиас тесті | 
3347-65 NYS Үг0Т-4Х Терон ` | 


— — x = وت کٹ‎ s оса ви 0027+ — юн -- ——— چس‎ 


Я (чула) 
у 51801003 YMI 9158 pue yout 0072 
2 ~ цовтлгейноор <9 dime -05-210-3-07 | 
m Катитиє Зитатд зпешешу = "JT'-g-V-L4H | 
ФА иотзтшлојит | 
| | ST3STTTe8 нуля YUI 9272 - ТЕ6-8-ү-145 шел8олд 4393901 YII ç¿*¿ | 
5 i " Е в иприерру ' 
.. а 
| 5 š КлопоеГелъ pue пот1ел®Чәс | 
P ” OTISSTH UOTE т - HYD =~ Off-G-V-LJu | 
5  £remmg Зитата зпечешту ~ ЭТ7Т-2-ү-145Я 
: АлодооГгълт зтуезти ~ ہہ ہنسح یں‎ шел2ол4 ХлодавГелі در رے ور‎ 2 | 
ай unpusppy MEE 
Janod Ж $ | : 
реогтдовтя eure ом Зитыт1 — 
- 841—365 риполо зит8ич ~ 96-216-9-22 эитзия duran лозецезту Хоцедлешя 0678 то 7 (C К 
Ку чи шарџәррү Ы. 1. 
= потаейтавалит заета B. | 
< єрвот зтровти эл74429 - 72-С15-7-02 зттезти әлтҙде 
: vte% шпрџарру ý 
>: | 
Z t# سیت‎ ° 
О 1811-64 N/S са релхэувчелд, эш, змещкотіга emu, Sea | 
б cy шарчарру "@ 


мэ183Ас BULLET) итен ртатцэриүл jo потанптТтАН созул W 
рәгдәвисд, T4 шїриәрру # 


шелноїа 1551 رج فا‎ OF ерперр“ 


LIURES 


| 
۲ Ка роресдейпс aTissty әлтуіе ШЫ 0 š 

| 

| 

| 

| 

| 

| 
єєр jsüeqxg етревти - 21-215-2-22 сзоаття зэгс REET UWE °4, | 


о Gott. Pusey 51931 ШЕХЗ041 4531, чат 


1222514 4594 Wer 


(pənuyquoo) 
2811-66 ц/в мотоа Терох 


+ 
OME ТЕО НУ 
4 


СА 
- 


РАСЕ 50Q- 
REPORT NO. 20-8-142-10: 


R 


ис ан COR оче тоат Ле 


C O N VA 


ANALYSIS 


ہے اض اج اج 39 


PREPARED ВУ 


MODEL 


SAM DIEGO 


CHECKED BY 
REVISED BY 


DATE 


` : 
"о. 
FRA ,سو ویو‎ ет.» а 


r я کہا‎ 


төлөлт puuog ст сор puc хатттоеази 

qang тит Jo потуейсузелчт 4894 ATTA 2149-02-02 

134546 TOE отүешолпү то поруватеач 68-23-07 
ІМЯ “БА 


andy, - потуелаттео NOY Jo ет8ту 6102-Г-ү-12Я 


? За, bo Р ы 


? UOT 
PERNT потавлутл ع۵۵۵‎ nor TE з ot-e16-9-2z 
2501 J9338T3 PPTA se 8ҮТЗОСӨН 1609-5-17 


— 
Yes: чету 


eurr ЗиэсХ3отдэД тоа ig orre Prag ہی مہ رہ سرع‎ 
Sor Rise лолетаоұ става": 
күс 


“Ут 
~ 


со злата итүтзүпвсү‏ دی دی شش 
ЗУМ‏ یت 0C‏ ,9885 ھت .22 i Fo 122218 Is‏ 


солпътле ок 44 –— чої 


=> 


70470097 JONINI Y 
д ед УМРЕ sua وچ‎ Jousnbary 
Чотусло TA TAMON (99-01-6 25175) 
: Ролле әлаазэла ТТЭД Tee ya UER 
Spray оотла орус Aven дчтүрит "р ита 99-012-0-02 

ae‏ سی ہر аа СТО‏ یں 
тро anioon ро“ Шил Уа POUT‏ 


ныг .2 
патос тавелет 2601 35255 


یس 


£2t-Hàsf ВАЈАТ 
т: 


тэлэ тил 


зб? 


~" : 
TP ~. = 
АН ы ری مو‎ 


DH: 


"ЛОЛЕ 42991 WITTY с потустовоч 
кат == Es н 


(2783902) Теле" estoy 00'8 


qT 1531, TES 


Тзазпод pue AFT 0074 меді 4894 
одвод, WATTLE III 93944 чо. 


вером потуедатад ететі 
-IFY теотутао jo похаєв 
-—T^50Auf puo 2. Ant 
ZIEDI, ләтуліл قد‎ 0077 тезі 4 


порт оо AFIT 3' 


9809 


Гелпзоплзв pue چتجعد‎ "Ot. 


G4UHTT J 1 28^, TEUOTISE 10° "v 
увод, 


"тецотуомад эхэ 8 0 с атълолтн 0072 позі 1225, 


53891 METLI I 93Udd еу 


SEIT зо, PETA 


жеп 6021-2-22 


тама сбоя رجح ھب‎ Jo Асел TguTa 
Т/л Є WSs уест-а 7 


РАСЕ 510 
REPORT NO д0-8-152-19 


ANALYSIS 


C O N V A 


РНЕРАЧЕВ BY 


MODEL 
DATE 


CHECKED BY 
REVISED ۷ 


— -— - - See -- 


пот SFUL peugridmoooy YOFUN 3891 зопештоддод 

AI 8844 JO ٥۲9۲90: IIE O3 реттегочво 
9реэа$ 

отповлодио 18 sougurojreq зузаэзту 121-216-0-227 

( 

52931 ебеці peusr[duooov цотци 389 eouumxojdiod( 

AI еєчча JO потаетутат Med оз реттгочес( 


( 
әшәзі sser роцетташоооу цотчи 259 eouwiroLred( 
AI эввчд JO UOT49T4TUI 3зталад оъ реттеочво( 


( 


221192987 
рэттээчээ 
рәттәәсео 


£TuO 300-4290 0143599 1э194$ толупос 348714 20782 | 
84891 Ттэйотүуоцсд Sug ателәолту 00'2 WAI 3595 MJ 


воциціОїход ۸0 06 ٤ 


восчвљхојход А1050881188 

83489, ATIS чолы ( 

угот-ат рив угот-я 293 ur вепріая ( 
€g-d JO вотавтлецовхечо зичталолої  0Т1-0-Ү-0243( 


өшелісід 489; PTIT JO чоруптовоц 


Затраєт 50*6 


ЗАТО 4076 

342114 телеч Coss 

42110 20'5 

зхо-оехог TOS 
оомашкојлод гчетлту 0096 шезт 4824. 


(PAPA 
Ка Ела) потувлаттво рездйвлту 2076 
(роцзен 

хгова) потуялаттзо рәәйегту то"Е 


Жалататваза толор lo'z 
meysaks قو‎ ۲۵۹۷ зотта جو‎ 
тохзпос fang Аомедхашц ۶7 


8211811915845) 

540-3371 9 Prey roade тн 6001 
HOTS ۰۵ ۹9-977 

440-3571 5 FRET, 0338۸0 4071 
чорузічуге) یلع9‎ 3۲39838 ٦ 
потзвлодо упәшйтпЬц опудия 2071 
потувледо зчузчх 1077 

въвел рчполо 00°Т Weal 3821 


SNORT 389 VHT 


(221913905) 
1611:65 N/S маот-4 терен 


Бес 
20-4-152-19 


РАСЕ 
REPORT МО 


5 


ANALY SI 


C O N V A 


PREPARED BY 


вортлей Занят 1171 
я вотзвтледовхни) 11946 9171 
4 дотуврлодовічи) поләтту ст"), 
ввоцолта 

ñ ~додла ров зазхоя тохчао) zəppuu 8172 
" аад эвдэлру €T L 
2 Харттавуб тєсоүүоэхтүс 213935 8171. 

Катттаз38 


MODEL 


n SIPISTASYSVIVYD 349114 Зитлелпетец от" 
и збтецо шуху, течрриз сот 60" 
й gomez bog 4ugTl4 pseds Ч ТН 07 
u squama pmbay sa peedg ЧВҮН 10° 
ё вхофоза Peo] шишухчи 90° 
" azo-əxər 50° 
и sSPurpue] По 0٣7۳ +O 
в свопелууоодра TAO Jopet Corl 
u 4371198935 тепурпзт пот 2731938 2072. 
9621-86 п/з яувп VeOl-4 оз pexieisusi] Хатттавав Teup} uo əTmsuKG то") s 
тол сор рив Ларттавзє CO L MIT 35915 


«ко 


s4891 WETLI III гета °0 


SANE 


Aven ТТ essuj] “а? 


" Зитт9поз тток 1009 
Р 431110336 [Atop WETTIG 213935 9079 
4 Катттавзб тєчотүоэлт| ۳۸د‎ 6079 
807 8۹ء‎ 
2 -ou1€g5 ХУВЕР Затлолпгчви 10° 
" Катттозаб reuTpn4]Tguo] 974848 $0°‹ 
0: 
о 


EINARS течтрпур пот کرادت و‎ с 

621-86 u/s Aven увот-я оз polxojsuux; боуувтхезовачио) заттриен тэләчә) T 
ворувтлопдовани? 

ЗО Үүл Ахаєрартога 00'9 WƏ4I 3891 


лахо 


вавхйода авер ЗО Үү) JO потуптозод €us4I wey, TTS 


(репатучор) 
1621-66 N/S масл-а Терор 


СНЕСКЕО Ву 
REVISED ۷ 


یر 


230 
REPORT МО 2С-8-14244 


C O N V A 6 


ANALYSIS 


+ 


MODEL 


(15: 


Ё 
[4 


SAN t 


^a 


РКЕРАПІ І ВТ 
CHECKED Ву 


25 
О 
щ 
vt 
> 
ш 
c 


9621-66 п/а оз редледетехі, 
ОВЕтТ-ч4 5/8 оз ғәлдәҙетел; 


perreous; 
1091-15 N/S 03 peXiogsuwl], 


0851-5465 5/6 03 ралдезечелхи, 


сла зве: 450711 JO чотаптовем 


(297913000) 


XA ты 
Ра 


4 


= ‚< m Сс a рен 
Ч ! 
' 
р 


завет ртаохо üue48Ág Толупод I “ОЧ сшорчэррүй 


uop4vz]inssedd чтаво 00727 5231 3892, Mad 


689303-27. дофец 
запвотопі pue 354х500 00° WIJI 3895 


зает TiS 00:01 #2931 1821 
(374х205) эртүхочод UOQXB 00'6 MOI 4825, 


ЕпәЗзі 1991 398114 


16)л-©6 N/S угот-я TEPON 


_) З 


——. 


халықа < ОЧФГӨВлЗ ы 


C O N V А 


ANALYSIS 


б 


PREPARED ВУ 


REPORT NO. 20-8-142-16 


ағ графа 


ж лж 3.0% 


САТЕ 


+ ги 


MODEL 


ї 


| —zəd АТ astud JO OTET TUT Fuad O4 рәттәоие”) 
сач 750-:-27 


Ж». 


۶ 


лет STU. зөоѕтүйтооэв UOIUM 87807 гоцеттот 
, 
4 


DIEG 
ІЗ 


съсед syna ачетта JO sarnsəx я 
пстуептеля лет 
-GUZI Уход тесаәсли рос едосвела чод 
[any ис ѕушет топу Teudepe Io 429723 1ے ہے ۸گ‎ 
. 83593 uOSI239f Мові төвд TEUA 6-0-7-049 
AETH) s4504 LOST PEP диер Teng Tupy 0200-02-45 
7 зотавттолоелоцо Заттриаєп Twreuon %21-216-0-92 


5 
$ 
t 
к 
4 


{5 


P: 


: f 
i 


g3səj, лозуптя WITTY то sassy g “пау 56097707 


Old 4891 HOTT JO UOTA Losey 


CET ілепгер £r ре 


3895 запашлотлед ATL еми T 
3394, ләззат WITTE "o'z ae 
5360 - 


дәуешед Teng pue Зитүцэд Tang 6072 
uosraqəp 2 
۲۹۶6ھ‎ 1078 — 
3273512409149 уч вт 0042 Опол); 


рэ45е43у зли Тепд теилечиц 
Чути 4521 потлелата рипо10 TO*T 
62501 риподу COT dna 


ува Є2Т-2-22 


(S4591 мита, тэп тылэч) 


тё СА EEG yd 


CHECKED BY 
REVISED BY 


J 


пелЗола 1991, ETJ FO .Lrevumgo теста 
Кв чест-4 ТОРОН 


SS TT 3591 HATTA go 


су | 1 
ч 4 | 
| i 
8 | | 
ез | ' 
۶ 
со | ! 
oi 
тай: | 
і 
|| Ms ыы 
= = 
z 55 ! 
= 
14 : ha » 
| š Jej4nduoj eeg ат“ Аа periddng 
< - ۲09030 аоџевтјтод T рорходоц ро Аовдизэу حجومتحتة‎ O'g 
7^. j Хота ата 
7 7 ‚ 2 8 эпәлттлвиү 1т 1200 реочелру Кетазта 
СВ ЗУ то зутлсец 359 359771: ~ L-L qusumaqsur уо чоруеледо pue Азтүтап 071 
Б 51 Агтавта 
Ü реми: 117300 разцелру | 
диму jo asoy 380] HATTA - 9//7-8-Ү-14Я зпешийтту рит цотавлаттво ТООТ 
жетдет 
апочтлавит зт9хоод раоивару Кетівта зизшачвит 
XUY то szimsey 38941 MZFA - "IL'"i-8—-V- La peoueApy 21 JO чорзезтрълед 071 
ueJgoJd 482] ЧЕТГА lO UOIinloS9H 319231 шед5014 1501 MIF 
| 
| 2561 Хей Е Рота 98278- 32 | 
Eu | : шелбола 489], JTL IO Auxvurng TeUT | 
Бар 1641-85 N/S усот-а Teper | 
- 7 r | 
ا‎ | 
oe E І 
s ОБЕ 2 прве а м INS 000011. 6 СОКА EM 


Б کہ مہ با‎  —— ыы шшш шшш  .— dd зе ---------- vu. тастық на жн - ست‎ fer mni cmt 


22-8-142-19 


2 
R 1541-65 N/S 07 реллорситац ہو‎ ами JO чотуезаттео зчаттрат ите390 OL 1026 
: ! 
чолы! (EMH) дэзарзиват ритм әлүүетән 0% 
«^05 : 
58124 0870 әлемрден ару JO asTy елпдвлейної 6070 
2 ерчот ity леџошпет әттезің ~ کر رپ جس وع‎ зреот «үү Хед зиашешлу 70" 
É золтовала Keg e[ISSTH - 612-8216-9-22 
Зитатд pue uctsdedstq : 
чотрелеЧає дуда Чоцу 5796 ~ Яб56-8-У-14Я $3199]J94 و۲ عو‎ 4934908 pue гтрасти Core 
uo} 
г É-euruiejog етбсу dump yydd uou ба - (17-9-ү-14Я 
Зитата pue uors.odsIQq Аургіаєзє Затцоптет 
Y “поттетейәс цуяд HOUT 9222 - 8636-8-ү-14Я eug[drp, pue потувавфес оооу 2078 
= 510۹ 0 ary, 
pus моруотедеє STTSSTH т-чуо - g907-2-v-L4H потувлеЧос әтіѕєүң ج0 پ‎ 
4 
à АЕ Зитхұл qUSZEUIY — FO IT витата Quan 077 
AL | 
z потувлой) змаыесыя ACA ще. 
Z ~ аацелеставоц гапазода отаеитеџа ~ /11-216-9-07 пее с этфешцеи әлпесәсд Чаки O'T г 
О влозоеттед Saeg UTM 54891 E 
Ü лезуупта Jooq Хед змолетыху - ТАб-У-УЗЬЯЯ цотуецийтуио) Soo; 42120-95 O'T n | 
OTE ӨЛҮ ТОЛ 1699 полу = С2/815-9-02 < | 
S ЖЕ Sprog deen фиошотлу о 32 : 
CS латты uy - сотуга99о Teen тцошешіу ~ 26-216-2-022 | | 
зтолооттод 512424 UITM 20-219-8-02 (Елеприртел4) әагаргең quewsoeTds tc | 
G4550[ Jagan, I 4000 ден انتتحجاوتب‎ = "7078-9111 иеше jo цотаворртрецо тетадойлае ТОТ | 
| 
| әлемрген пиопещлу C'T | 
| Ted. Olg 3591 10371 те потаптозец 5:93] WENO] 4591 444114 | 
5,1 | 
"r2 (III 85404) 3561 Хе "i POWA 127С-8-00 | 
Те щен welsOlq увод FETII JO A2vuung Тешра 
124: 621-65 N/S үг0Т-4 Терон | 
14 
«шот! А Ea ین‎ IE GS эсш эм а лш سے‎ a эшл на ہت‎ 


2 J 2 


ТС 
?с-8-142-19 


Б 
” 


DEL 
ПАТЕ 


Дт, 


خرس 


э вм 


АНА у - 
PREPA prè 
СНЕСКЕ 
REVISFT гу 


| пехооу (етазта чотзон) ` 


I шориерру 


Weigold 4591 JU j 93 шприерру 


spiosey чФел8отттово pue Течедозоча полу 
ТӨ21-66 N/S وہ‎ реаледєцеді  пот4еларрео јин JO чорцептеля едтавургепо 2076 


зс 1891 ATLA JO uormnposey (разиоо) Susi] бело 4531 4d 


(ІІІ еєзча) 9561 ем TL рәте 212-8-02 
шедлола 3591 зчеттад Jo ќлештс теці; 
£6¿T-€S N/S чеот-а тероц 


"Я 


> 


R 


сачам - + +موجواوعوم‎ он 


ANALYSIS 


ъ { 


8-142-18 ` 


РАСЕ 980 


REPORT МО. Z~ 


C O N V A 


` 


"ip ся макала, 


«г 


PREPARED BY 


\ 


я 
3 

! 

| 

| 


4 


MODEL 


“CHECKED ВУ 
REVISED ВУ 


SAN DIEGO 


-- — — ww - nm -= 


DATE, 


"ДІ pus 
22200 «ІП “II Я зошотод "/Л0767П72 odey 
Аа рэдэлоо әсе зшојр 3524 319712 TY ‘SION 


Ba OL peer 
эти угот-а olo ввелзола т “£T ےی مخت می‎ 


-speoT 3UJTI4 ٣جج‎ ?40dog ввәлгола (1-084-7-02 
کچ0 0د2ت‎ жеры! Чет угот-я 3200 

-ен ввелсола ст “ет "ТТ "ОТ 56 "3 51 °F 

: (сорта 

” NFU хеәто) өртет ЛЕТА رہ‎ на: 

З т әшатод әшетдтү үгот-4 әс̧ 

; зупеподивкон SPECT ITY PETTA 29 массын 50-87 


-тадола 07707 
.تو‎ VZOl-4 today ввол-ола GT  T-57;—.- 07 
мелоса SPLOT لاب‎ усот-а зас? 
“ey стелјола fT “Zt “TT “ОТ % © © 29-025-9-02 
шеаосола эро 472114 у20Т-1 зоос 
-ец вволзола -ET “от *тт "or 5 ° °; Oege ~7 
(LOPIE p чеото) єрсої JUTA 
тротлуишше т ошлод оитталту үсот-і ٦ 
чо въсподивеед врзот ату МЕТКА JO завод TI 


прасета 2604 1.9111 30 мо possy 


єрест 349114 зэзарит лоррпу ° 


(зит та | i 


Г: 


зртот MTT, TOOTS y Зоти 


сртот 448711 Teotaqerutg Зитм *T 
#5931 4851 WET 


LIAT Хаводао TT резеа E "Aay 2271-8707 
одвода 3834 зае а то датшугс ٢ق‎ 
потре yS VETA Торон 


РАСЕ 590 
REPORT мо. 20-8-112-19 


өвсєЧєөд ориси оїе4ОГүү = EES" 
1 згредуб Toued turis обетезал - 
Ё ود‎ q93014 4008) Lrepimog одетозаа - 
б Soaunascocdio T 
: сүлд pue дэдет Алерхопод egvposng + | 8656-89-12 
: о этте 424204 Т-ЯН [797 IH 
Ж : сотазтледовавцо әтантттед Due 
Яв. |. шорүлгралөтөр یہ‎ dune зөлэсн TAA TLI 
А | AOS рио чотухлебос азизон ~ 
4 - É ~ Би: 813:3:4::7:15) рше потатиЗт ATION ~ بح سس کے‎ 
S. ја ; (Trey дечочетт) 
> = 11 абирата Зәлзоц T-gH злобе опт - 500-55-24 
وید‎ 
та 
2% реттәәге;) 
реттезиг 5 
Q. хост сева 
VAT ay то вотаттавлослоц 2 20392 - v6fG-p- 7 
оса 2 
доор 20 SOTA ОДОРЛЕЦО эзет, : - 4656-5-00 
(09141706861 
а> ЖИЛ EAA T POG 9971-0-07 
agot сл сад 1594, ЗАВЕТ: JO -mung реша 
PEE 1041-58 WS RO TPO: 
zu | 
сеты 
X auc 


perTTƏəougo 
ои 
u = 
O < 2 ۱ 
04 вцопрол4-4д 29304 зедоси = 648-08 


питата $24204 ол esuodeəg етү LSS 
yamey одоод Surma voyyetedg воры -  666-8-02 
esuodsoy оре پجحعدحجھدیو‎ Loo Lg 


- 


_) 


30019945 YI- TOE 
wagsic ик 0096 


ЕЕ PEPPER 


в329225 3800 узпецжа 60° 
ВТА са ssuodsey өү ин 71072 


| 3ت2‎ г 


зареди WTS 2092 


aogas fey рио соүрчэд өс Tove | 
глава Baog Вита пое! 


42240 нозрузег 384994 COT 

хзечо риполу ATI зоон CO"L 
сцотдвлотосоу pue єрост 4000) еп 
борзхелад) Teen истспозкт Рос Зли 


хээч) omamy олс TO°T 
өлсирдоү quauca" 00*Т 


с 
= 
' 
e 
+ 
ñ 
Л : 
58 
90ШЕ 
< oc 
CF O OQ 
и 2 
о 
б 
ш 
= 
За | 
~ | e^ 
Е ۶ 
>: 
PE 
Z p^ 
о. 
Й YE 6ت2‎ Sula свед SuTpueT арен 
4 pue әш, voTyededy Jean Зиүриэт-ү)07-3-ү-14Я SpecT 
Goyyeaedo сезе Затриет преи- 68-сТ9787 04 ларі Supryeg Sup; вод Зитрџет прод 
T£ шприврре 
ید مایا‎ 4551 ЗАРИ 91 GDUSDDYV 
دنت وی‎ 9 532848 зе 20 Зчоа Зита 1047 
қ TIX چو‎ Зара Зчод вата 0097 
t 5 >: | 
egg | (penuy4uo 3) 
ECC 4601-64 tS ХОТ-ах Терон 
4505 
Z (€ Еш 
ча от 


E J 


С 


ст 
zc. 


РАДЕ 


ВЕРОНТ МО. 


5 


АМА Y 
РНЕРАЗЕС BY 


Р 
! 
! 
1 


112-129 


л 
Oe 


` 


MODEL 


CHECKED BY 
REV'SEE BY 


DATE 


3894, 409774 00 LIV  Vhn€-9-V-L3H 


шзаз а 0 

248114 орувшоупу угот-я aqa JO ٥:۴8۸8 
хә%тшү] 

3 чозта euy 10 апоштоталац авер PAFIS 
MOA толдиод 

JUSTUA оруваозпу угот-я 912 JO потаєотеля 
шәлеЕс толалод 

за ٢ج‎ отзчасдпу үест-д4 293 ус порувагтоля 
URS тодзпод 

ЗЧеття отузшодпу үгот-Я 903 до ٥و۸‎ Teg 
* нозвАс Torque) 

JETTA or39mo3ng усот-а 242 JO порувптеля 
општи, 


6tCS-c-oZ 


Ка родсталсј щоезвАс ss وہ‎ эрэр чотстога - PITTI) 


u^4eÁ8 тохалод 
0٢ی‎ отэвпозау угот-Я спа IO ٥:98 
wayshsg ٦۱1 
аа тта >тавшодту үсот-Я 241 зо чорзеителя 
039۶۸6 толачод 
ЗЧЭЕТЯ отачаозпу уеот-4 274 JO 0091 
шпозеде 30ج‎ 
ATTA отувшодпу үгот-4 243 JO потуватвая 


6:6-2-07 
665-60-02 


654-65-98 


583۲9339970900 эутва“а до 


чотуетриходеј HALAS толасо2 ATTA ъселолту 


8913 ртазовхтецо этизиАа jo 


чорувитихоззй Uo4s5Ág TOO) ЗЧЭТТА зувлогту 
8۵] ۲۸ہو‎ 88:0 oImuu^q 1 
9073977142394 up3SKS толупоо PETTA 33942941 


шех?ода 4594, HATTIE JO ПОТЗОЛОВЭН 


6661 3900320 TT розва /ст-0-02 


0 


Катттазаб TsurpnaT2uoT 912935 


ق870 تد тевпурпатясот‏ 2۲۲۲۹86 


зазшіотолой ۶۲130161٥ 


مج 


TO} 


зизшфоталеа aodgeq sex #1006 
зпешотелга asdmeg цозта 6976 
думешдотолец додечтрхоод ах 2036 
зпзсботолой зоре зотта Tare | 
IIT 89016 + 
Jode- d эрос теппей 4072 
хэяыза-взА epog теппе 60082 
0910710000 олу, 2072 
2۹۵0۸6 38155ү зотта 1022 
201392210 шезека полотя £0°T 
поравлово шедзАаб полети 2001 
зээхоя 3nomseaJg : сто ASAH тот 
I ясуна 


51941 3591 8 


шелдода 3891, за та 20 Ахвашіє теста 


6611-6646 N/S уест-я тороџ 


I a — > — — ——- - 


س mm ан к‏ سس تک سس جا 


— —— -- 


РАСЕ 620 


ANALYSIS 


20-9-142-19 


REPORT МО 


PREPARED ВУ 


MODEL 


SAN ihtGO 


CHECKED BY 
REVISED BY 


DATE 


“әгетілте 2130086 uo 
ретпрецовел 400 эдэн раз “апашайусвведл әлојәа әпгетблте Stuy по рэдэт шоо 300 олем 54591, s 


зрест AUP] 8914784 воо 70۳6:7 


отей = опръ 507394890 хвоо ЗпүриеТ \10-8-У-ьяя 83322 
182], врвот % порзизухя зә Затроет сО6-0-ү-1й45Я Speo] 2 поувпезхя геео Suppue] )]# pov 
59020; 89149936 риполо рэспрон IO 84592 0t TET" 77 Rawod 00723۹36 раполх) рэотрәу о рру 
(1611-96 N/E uo рецеттдшооов 3524) 
әш зпешот9за модела э 000 Sead — &g-et6-9-07 соштр апәшботбеП sanqo 28:04 54 ору 
i (opt 1-56 4/5 uo peqenteag) 
потуватвля TOTON топа топша -VUPI VOLT“ Толлчор Teng Риу ия тетоэйс ай рру 
“аәэпвасоҙләд 
зопвилод;лодї з591 242751 әчүалы сту шаң 25-69-00 т зпо-мовцо эотата сту wey tH PPV 
зсолд AMIE ITY ٤۵0 RN 

розопон-чЕОТА SIT 243 JO потувателя  O22-V-LJIM потзвлартво гпоја 'L'y'*O CH: vov 

masg рэс16:үү шооч 25904 uoijonpoxd ' 
зпъ лот потавлатуво JOIN потатвод  |Тте-у-а4Я порувлартео рогавлту потјопрола T£ PPY 
TORTS ЯУ 03 рехлереавоі, зотаетлозовлечо 10838 GTH 
Об-Т-5с AV оз о ролдодепва; зотззугазовлецо полатту ATH 
GFE TH яу ол оздларетелт 8929U2AI42253J4 т ۳۰۹٢ہ‎ дәл ET 
0621-ң6 ЯУ O3 ролдојотваа, азд обдалру 105 
06۲-9 ЯУ од рехладнаваі, Катттовуб тепоудселта 917845 ТЕН 

8ھ 

ОбЄТ-нЗ ду оф резледятелі, тесотаоәлта Tereqyey ориечАа ОТ 


Затм XX 2590 243 пати WoOT-a 9932 
JO 1٥99900026 тол аор pue 5۹۲٢٥۵8 0255-9-02 ж $0I491123297*0 зчЯртя Зарлелаєтни 60° 
038.38820 JON + сотаетлезовхецо UTIL ]ہ۲7 م90۳‎ 094 

швто14 єрвот ач”ТТ2: угут-4 Ха реттетаве сөк 
Wat STU JO جسودسو‎ “омртадте STH uo xTj-zznqà ON x s3usmex;nbay з42тта рээ4 5 u2TH ٥+ 


igsn 2008۳ стид срху рамоно цара 220 зявъ ۹۷ 

әәпешхорләд 1г0-еуе4 pue 2атрает 6С1-216-6-22 + зЭитриет То шәштхей (04 
metroid SPLOT 249712 чеот-я AG ретавтувв SUA 9503585 PEOT UnZHIX9W ٦ 
шет STU JO заэзат "зивтйлте SFU uo хүј-27па ОМ x овапџолтаогјји TOZO) дозвлэтя Cory 


шъл9ота з89ї 3۲۲و‎ JO потаптован зшезі 3581 38114 


(репатап00) 
GSLT-EG N/S үсот-4 0 


ON 

rd 

1 

5 

rd 

1 

-0G 

cJ 

Фо Spec] MUFI BUPATI جددھ‎ Suypuv] 
стас з supr Яарувхейо xw) Зарротт 
нощи вәд 
< E 9 á врвот 3 uctGUojXy رص‎ Surpuw] 
© ¥ возлол 
7 849142935 PMA poanpay JO 94551, 

ш 
fc NTL 


заэнАотаэа шәлаАс әліп; Sui 


5073999۸8 
Tozquoo топа 380241 7 


ñ 
K 
кез a Wi 


0۶-6 ду 


777% кк ду 
қ 0“ 


OET- 


“512024 3591 277171 


ANMALYS S 
PREPARED BY 
CHECKED BY 
REVISED BY 


Lu 


VLOG“ тая 
7 83891 
N60t-g-V- Lia SPECI $ порвивани хөөр Зарриєт Др ору 
0Ё1-8198-8222 возлод 81155233 ротоло реопрен یو‎ рру 
Ч9:218-0-27 (1611-1445 N/S uo peusridmoooy 4821) 
вешт quəmKoTdəq sanqo Вела GJ PPY 
(СӨСТ-ң6 N/S uo резватвля) . 3 
VOJZ-9-V- ъян Toxquoo тээд وین و‎ ин тэтоэ45 cf PDV 4 


е. ЛА задані озиєчтогаза 
tr. [dH "лед 4591 HEFTA зората шту PH 2665-7-00 y FOG опали ТУ сон 543 
حم‎ Ë 3 OX 
4 1 затувааі лэл, ITY OPTs Pig 37 
9. | rg “(SOTÎ СТ өсе IC FOTA lero uH зотүталтүэр Od *i*v*0 EF 
> + £ seqe с peadsuyy поса өвс, UOT ONDA an 
“ЕС 18 4 944 лор UOP pT лолач зотатзод ОЛе-Ү-1АЯ. і нотою ГІС) роедыьлүү потударола ТИ v 
z +: | 1 | +... 
Ё Ж 
«SA ۴ ТОРЕС гу съ роза ром 290T8r49329J0v ij [Teas ст"? 
= ЈЕ ETS IV оъ рачхојошадј вәтұгтләфоттзиу ислэтту тре] 


21-73 ДУ 
Чу OF جایت ودج و ہیا ہبہ نہ رد تجح‎ TAOFI TEISE отела 


ТО EUS Nosy 


Тос2000 погром ETY]‏ % 8831150۸۲۹103778 4 می سی 
роздој виса T E мех эвлэлрн 4177‏ 
ролда го DUAL T a тстузолта 3735456 тг»‏ 


”یا تق 


1 فا 3895 51841 


(29571320) 
HATES LYS VETA тесск 


_) 


: 
او و‎ 
і 
СУ 
д 
' 
X 55 
š 5 | ۱ 
4 3 — 
2004 © ü 
«о 
rz 
о я 
4. 
uj 
« Pk 
5 
га ж. А | 
: 
и’ 
я 
9 
= ; 
2, Pad Ly Sees sd ИМАМ IIA Tol 
yora ہی‎ 2 Tisa, ЗЕТ САСВИМ pen- 7 кәр "ICI SITUA ПУ Є deoa 


зам DIEGO 


Sç T amen -E төззі سے سے‎ 
SAT пиво тапс Teuceqxy 


94۷ 23 ک۹ 
уебт-д чо PUTS, JPT vuuo94Uy ~ TICN i 53594, 2:73۷‏ 
WGIJoXq ASOT 347111 об UGTAYTSSSYT‏ 

М 1561 GTS T роса ET,” 

2 а > тоа Зола WO, 342114 „с uti. عم‎ РИТА 
guage | 3511-65 LYS VECT-4 ти | 
> «А Xu 
4 ой - 
< u ш > 
су X U 
ка ос 


_) J J 


R 


C O N V A 


ANALYSIS 


A 
йг, 
CY 
= 
n 
чу 
Ro 
мо У 
ш 
о 
Ó 
x 2 
ось 
“ 
а 
а. 
ш 
14 


РВЕРАГЕО BY 
CHECKED BY 


зам 5800 


MODEL 


DATE 


--ү- 


Lo dac 


+? 


REVISED BY 


x 


|, 


Op MAT Ag 1207606 спойвок, = "£6—8-0Z 
ug Buoy отоп үшстөлшү ~ о2-215-9-02 
CuvWwalogdoeg 4g dug ~ 60-214-5-7у 


по saeed dn deug = 6£-2-u0‏ رخ ریچ 
مہہ سی سپ ا ~ олтара Cp qug‏ 
جہہ ںےہ / - ығамсматығд Co lug‏ 

сретне ту 

гоод обох LoTponparg 
-Lop eapo PETTY — бі 809 ореол 


> "рев; pue ше ђзќб 
TOXWOS әлү 243 JO ONION LOFFE ^I 


эзер волод дру SPA عو‎ т Ped 
ӨСӨЛТ 4851 Зи 


9661 полек "СТ теср СТРУ од 


ہم 75 


полвоад 799] WITTY хо vorne ТИТ 


65 t-C 


ілма в ١ے‎ . ча 


J 


+? =— гч; 
وڈ‎ T= Tope 


PAGE 666 
REPORT мо 20-8-152-19 


VAI 


` O M 


С 


АМА У зів 
PREPARED BY 


+ - 


ЗАЙ А" 


со pue 56). fg) 5348 
потзраїя Т-ЯН JO зходонц шття 
GL vue ‘EL ‘ol “60 SPBT 
*SuoI3oefH T-dW JO qroday WTA 
09 248714 “ЧОтЗОЭГЯ T-gR 20 зло@эн шъя 
19 pue 466 “Ја “да SPFA 
у “впотзоеря Т-ЧИ 20 зходэн шття 
99 pus “60 “но ‘$9 “го 5398тТ4 
‘ваотаоаГя TM то здодем шття 
зхо@эн 58218 
-Oxd зпешіотолгй зөхоон т-Яй/завзтіхту гот-я 


MODEL 
DATE 


uorsaeds]q [BOT pe, 39X90H т-яи 
чотзазазта pue Arog fUr 39320H T-N 
потаәәГя YHOO I-HW ZOO SATI 


291815 риполо - зпот оэГЯ TOJON SAFI TEK 
f.wummg Зитатя зчешешлу 201-4 TEUTA 
۸۰۰۸۸۸۲ эатлтя зпэшишлү 


۹۲038 
ہٹ-‎ зпешдотелей зеяоон т-яи/этетахту 201-4 
|- ава заощботолай (От-тошгя) шэ248Аб потзовбя 
n нотзогія 42550 
"НИ SATI 25114 оз зизшЯотелеа ue4sKg потазора 
jI завет 2۸7۲۲0 (OT-IOSPH) wagsts ہہ‎ 
4 шәлеХе UOff јемоон T-gW JO 85 
(от-Чояся) шодваб потзоеба 
53321 ШЭ33А$ потуоебя зэхоон T-gW 
шефа с uo[429f*4 зэхоод JO вавед pumary 
( +ходон WTA) апләшбіотәләП шэззАз UOH 1-9 


4 і. » E 


Ах=шшас BUyATY упешешлу 20(-Я тватя 
Клуешто о Әптлүя зпошушту 


шелйола 3891, JUTTA JO поузптовен 


CHECKED BY 
REVISED BY 


I —— w 


әт#чү dump глтузтен т-ей 


5541-0-۷7 Lia 


ӨГ 8-У- Lag 
Igt-90g1-g- 4x 


661-909 1-g- رق‎ 


1ST-909 T-9- 43 
"E с 
“а“т-Сң6-9-07 
Егт-216-09792 
OgT- 
“9її-8198-4-02 
ОТ1-818-0:-22 
15-С10-9-07 


16-216-9-22 
£66-9-2Z 
Vi tii-g- V- LIH 


t't£-£56-9-0Z 
88058 У“ LAA 


МЕ 1£-g- V- Lad 
Я98-0-4-145 
O2£-Q-V- LAF 

ЁОТ-215-0-027 
94-21$-9-2Z 
89-218-8-22 

£00-9- 49 


٤55-080-017 
Vt Ur-9g-7 V- Lag 


9661 Клепивг ос payed 891-76-07 
шехдола 3821 ATTA JO Ах=шшас теста 
90QT-ES N/S 220т- 


ЧА терор 


ә 


ЗЧЭТТЯ Тәләт 8 euo (т) 


Ќлозоә(влу, pue потавтвдәс то'а- ^ 


83891 потзоэ@ч зехоон 1077 


Затлтя зеяоощ 43901 O'T 


smo4I шолйота 4851 Weta 


н н e — и ышш= 


реттгопво потузптеля эро ап-азае ۴ 
е o'z eeg потзое я земоом SAFI “2 
© O'T зэв потдоегя yayooy peur “T” 
ш d ш МІ ширчэррү 
42425 
Е 9 о шелдола 


тов aag  АлозоэРелу yoyo рәрпәлх (Ч, 
(реттеопво) 0"С esg порувледо woysks толацод STH “Ç 


REPORT NO. 20-8-112-19 


O'c 298 чотзовГя зеяосн SAFI “г Е 
077 235 وہ‎ а зехоон VOUT “T سم‎ 


ү шарпәрру jr 


meod 3891 WET оз PUPP 


"E реттеопер TOK чата Я#шүлүд захоон 078 
"S. эпотзоэГя TEN 1930 9SATI - }6-@Т6-Ө-27 9309334 3971 suea 6072 
< Дэ Затта 
> E تق‎ ٠0ئ‎ T-gW 10394 затр - | 16-Є10-8-07 YoY 04 евподвац eujgus 10'2 
GG s 
2 13 з| Ч алойәц звода 
NE р стола зазшіотелей 39320H 1-чи/эчетахту гот-я - 6-Ең6-9-22 Вататя qo ہے‎ | 
Bl. 3 ج803‎ Т-9И лозон 9AT1 - (168-210-8-02 وہ‎ asuadsay эшөүйдүү 00282411 
0: И suorqoə[g Т-ЯН лозси әлү ~ 16-є19-8-07 водя 38878 2072. 
66 pue “96 516 "26 ,دہ‎ Y 
“апотаоәГЯ T-HA JO 310deu WTI - 66Ң-0-Ұ-ЫН i 
06 IITA “поүзоэ(Я TEN Jo злоїан шта - — 99t-Q-v- LH ETA 8 220 (г) 
6g FIJ ‘потзоэГя T-gW Jo злобе WTA - 69-G“ 
98 .97ل‎ “шоүзоэ(Я TEN JO угоден ша - (оң-0-У-мн ! 
tg pue “ag "тр эзчаря | 
“заотзоэГя Т-9И JO xoda шття - ىر چ۔پہہہبیو‎ 03013000 0'2 | 
a T x шел ела 489] فو‎ то чотуптовед зшодј шөлМолд 3391 ATTA | 
а о 
“ua 
ГЕ че (репатаподр) | f 
25 us 9081-Е6 N/S 220Т-ЯХ Тарой i 
етш d 
4 D от шу — = Vn ее 


2 З З 


PAGE 680 


R 


АМА 


НЕРОКТ МО 


C O N V A 


20-8-152-19 


FREPARED BY 
СНЕСКЕО ВУ 
REVISED ВУ 


SAN D EGO 


MODEL 


DATE 


perresue) 


= ІЗ | Кетд4вта 
ви: سد‎ 41dx205 paoueApy 
وی‎ Jo зараван 4591 34874 - "L'iCO-V- ДАН 


8) ۸ئ٦0‎ 
[учәшыавит 3145209 peoueApy 
эу jo заравон 3591, 345114 - TLT-8-V- 143 


6ھ 
quəsumaqsuy 317209 peasueApy‏ 
ОНУ то єзупввн 4591 ута = BLP LM‏ 


лазпшод зува «үү Аа ротүд лс 
гзпезтртезит peplooeu Io Аэелазэу ouyulo49q 


Setds tq 
quaumiysuy Jo поруело9о pue ATT гот 


4ueuudy[y pue џорзелаттед ٦٣ 


Кетієта зпешъгусзит 
реошелРу тум JO чорчвотррлед O'T 


SUB] елдо 3991 3 


1961 Ату Є paed 982-8-22 


— W 


шелЗола зәт JUFTI JO Árummg тейт 
8087-66 WS угот-а терон 


ANAL YSIS 


C O N VA 


PAGE 690 
REPORT NO 20-0.-142-19 


PREPARED BY 


SAN DIEGO 


CHECKED BY 
REVISED BY 


zi 


: (в f 


Вълев Точотлоо 


"015 0 9A 
enn pocdg pmysue) عہتتتجکوتحاح‎ рта 


TOF TTA API PUET ele 0 

TOT POLO "VU "1 ITNT Tol oe 

CSOUDATPOCO LLG Та под (20181 97-715 3-02 
۹:7] тата. гразе AOA Эг 

ттоц чоготту замісу үсот-1 d “аср 260-707 

نے ہگ موے یہ و "етедо кт ЗА‏ 

AQTITOCA 2 Truotwadtg OTITIS СЛ 


золоту MOT тїгї | то یں الو‎ 


ا 


сеомола 459r 18:14. то 5014742854 


рецотатор; FOF C ہی‎ :/5 225 0817). 


шәлеле ТЫ; дата psedg 40735000 тяхсаларца ас) 


остасотгаз WITT 


{S3841 nuEI1spung 


. 


(ады ЗАРусдог) معوء‎ Эотұктаостоәи i 


Зит осет ТИ шөрчөррү 


Зиттбпо с Troy £O'c 

лутттаезе 
тецотуоелто-телеаеа оршен GOT 
SATTHQEYS دو دا جو جو‎ 274836 1077 


аоттедтавглнт лозот ү TG°T 


FUSqI 1692 149%ТІ 


C6417 лецюзло; ST гени TETS- I 
шехдола ےدعو‎ ITT] IO тата تع تق‎ , 


ЄЇЗТ-65 S/S усот-л TOPO 


АМА У 515 


РАДЕ ТОС 
REPORT NO 20-В8-142-19 


C O N V A 


FREPARED BY 


SAM DIEGO 


MODEL 
DATE 


7751846 TOL Мотас ертє 
га VOTTA OATES TAB = уз Уч Қы بی‎ ӨОТӨ 


Tae Mig yoo, € АТА б у чети 


олер t. тэу ¿ TZ 
ват VST го „лж mg TTi 
(1-62 ofS vonI-] Тәсор 


СНЕСКЕО ВУ 
REVISED HY 


22-8-142-19 


о 
r1 
سح‎ 
шашы 
216 
оро а 
22 
0 
2 
mr 
g^ 
E: 
< 2 . м — 
چۓ‎ 1101.5020 тэл салаа 
PIE Витни ХХ 9590 злоЧэн тецта 1<6-0-0% Uopa4*ijsucueg 1811401435 0014 
s 2 "US Tso 
Z :. Вита XX 989) oua Чата 
PS уєст-4 943 JO потувлувцо 
o -шей 1923400 тоз Катүт 838 | 266-98-02 Torque) pus Куүүта8 35 007% 
Ü | чотавлаттео OEY JO етечу COG YDS сотавлаттє) хэв үү то эт?иу جن(‎ р 
“а8твэа BUTH 
ХХ 2890 әп” Чата 3881 
Ұ201-4 эца то потазатвля 
зопџвштојлод 3895 NETA 2096-0-۷۳ Lad әәсетдсіләд 00"Тт 40010 
шолӘдолд завет HOTTA JO оотаптово стелт 3591 و‎ ٢٢ | 
1661 Sime ке роза “2 слон 912-872 
fa (чстүслаєчссос sierra Sura ХХ ХХ 2290) 
„© E г шалдола 1001 ЗЕТЕ іс Kaum ج001‎ 
ë € u ۵ ا٢٥6٥‎ U/S усот-ад тором 
54504 " 
< u ш 5 | 
Z r ш 
сос LO ا‎ D u i xx, s === 


— — 


а 


с 
я * 
3 
ад O6ET~7$ ц/5 uo резнатчло пеззАс цотделей) еупцовлва exedg جو‎ 
© 
СМ 
à | 09-7 1578-22 | 
шоры 5349114 SOL течотошч سس ہوجو‎ Ваттоод Teamyonizg э ецувия 9072 
я Ше S3Tnsog 48ө1 JETTA 
o Алелоден ensselg 3081 зетир "ای وہب کر وھ بت نے‎ 
3 53594 34804 шолу 
с үг0т- 319 ү201-4 993 ut әш Зая {2-а 
| әчү то ворзетлејовлецо заета лено  vOTI-S-V-Lid чоуувледо заета Tanod ج0‎ 
21Ц971 Wey, Teuotyouny | 96-с19-9-07 Tozquoo Teng Копейлешя تج‎ 
بای‎ 1 uor4e2Tur4do лаба 09-215-3-97 ходашррдоој uInj pue зойшедр 7 
зүс Жоттелебо Jod:eq pue додештрлоод umg, 26-215-9-00 шө):46 тод цоо WITTY ZO°¿ 
Е: 23 
: a PTT 39e] тецотуэиая  29-019-8-02 4521 вшеув/ с аредоттү 10*2 
та h 1 сотвчеукя Jean gurpueT[ Аоповлешц  19-214-8-00  чотечечхя seen Зитриєт Хопедлети 71070 
v 7 82891, 
t. 5, 
< а течотаэцая we4sÁAg зивт лту 00"с HII 1521, 
Че 
Е SIJE HALILI 120-3577 
и Ахоловтатаес чотзеләйо pue sqasəL Frey, ргәйс чар] 5071 
байн! 7 Алоловјвтава потуеледо 83821 Frey, peedg пот 077 
Qus x зутосец 3891, فو‎ 
== „заловен eJnsseld jong зетит әчтбин ОүТ с-8-үг14Я потзвлаттео WRAY] 273—3с (071 
о. взтпвец 199] WITLI 
"{зәлооәң aImssalg тою Tug euTZug утсе-в-у-лия цотувледо 4uemdrubq есташ ٦ 
сътпвец 2621 7 
ШИРЕ голого элусвәлд qong PWI әџүЗия  vIfZ-U-Yv-l4W цотүелө4р эитёия 7091 
| 5329, риполо 00°Т BFI 4581 
вавој рипото риє 3u3TT4 I эзеча 
(251202471552 PITTA 40 برع اع ری تو‎ sta! 4531 اج یھ‎ 
ae SS6T 1940120 T резеа OTTI-8-0Z 
уа а metod 3691 ЗЧ8ҮүдД 3с 4асшлас тешүд 
пешо | 161-15 N/S үг01-41, Терон 
15062 
< шы u > 
ZE I تا‎ 
< p ос 


POPE CS 1 
n ` x 
воле Ж 


см DA, 
AES ЗУ 
a ува ем ал себи му 
+ 


$;! 
верно = 


` 
| © 
= ` — a+ £h Е. 
ы гра. 
' 


22-8-142-19 


و 


waystg оттаварін 


248713 Тәләт 20% 
ашро ۹۷ 


SHOUT 3891 WITT 


Jo чотзептеля 4881 WBA | 121-8-Ү-14Я:0 | 89591 HEFTA Weysdg оттаварАн 70%)‏ وہ 
пзав в зорраварАн 00%) WJI 3594,‏ 
оош‏ 
.2 
uəqs£g 25-3۷ |‏ 2.58 
E опорен OU JO потуепТеда 3891 WITLI 679-8-V- L4 Зитот-тъЧу ешорви 6079‏ 
вшәледс ZuygSoJeg‏ = 
с % SuyoI-Twry “Затлеәто-птен "ртетцє 1‏ 
-pui 243 то потувотеля 1891 PITTA 8027-8-У-14Я waysig Яитлеето итеу 2079‏ 
внада ле 9376‏ 
т Зитої-рулу “Зиртеетоситец “PTOS |‏ >=== 
zb -ритм 943 то порувотеля 4521 3484  HOZ'"-8-Y- LIN шэз54с Зитої-рупу ртеъчершщ 1079‏ 
лөцұғәң TTY 00°9 WI 3991‏ ول لسصو < “ж‏ 
чорједатл Течед 4usuniqsu] VST“ |‏ | ® 
ER M 1 эизталту veOl-4L 943 Jo зетя | /Д7-8-ү-14Я чотувбтуєваці 3933ng (8079‏ 
тон uole[ry з9далау Surma 1667-16 N/S‏ | 
WES 41, TIFL Ттешв jo esuodseg 3591 “4141 8ИГ8-Ү-14Я Sur[dno) Troy 20°4‏ 
цоүүеүшүүйр тэбшец | 09-219-98-32 2942 123345 Jaded (0*6‏ 14 -%< 
ER 39138 рледовлецо‏ 2 
Eu ацаттд Алеџриррела 0075 шої 1591,‏ 7 
وو кәде 3 24971 Тәләт = оопешлоріод | /9-С1478-‏ 
аштту- еопишлојлед |029-219-8-02‏ وہ o ГЭ = го әотлдес‏ 
Ü ===> сопъшлортод гчет гру 00%" wo3I 389]‏ 
ATquessy шоод 2505 3291, |‏ | 
рәлпәшточвиі “потзелаттед peedsuty vv9-ZTS-9-22 потуехатте) peedsity 1026‏ 
виотчелатгво 00956 WORT 3595‏ | 
OR 09-2 16-8- 32 |‏ 
SMELI 3991 ГОВОРИ ос оар 42849 4%тАТұұѕшәс̧ 1054409 1072‏ | 
)»55 
paaa, (репатацод)‏ 
üxug | тест N/S VeOl-4L Тероц‏ 
IEUS‏ 
uu»‏ < 
Z m X u‏ 
«nuoc |‏ 


М 


2 


PAGE 


REPORT МО 


ANALYSIS 


Таб - 


20-8-142.19 


PREPARED BY 
CHECKED BY 


MODEL 


a 5‏ 
же‏ ہر یسے ہے ہسے۔سرےسی 


З ENT‏ لس متا تد یٹ سی 
я СИК ТО да C T e EN‏ " 


ПАТЕ 


~ 
#4 


аттон селетту 


qdriqy o4 esuodeey 3594, WETTIG 627-8-ү-141 gup[dno) ТЭН 20% 
4471435 
suorqoun4 de4g чолоүүү 88-019-8-02 Тепорзоелта эфивый pue зрео 10° 


толаиод pue Аурттаєзє 0076 шәзү 4594, 
1 دہ وت پٹ‎ 
ic вецетідту ¿L SU? uo 393jng ОАТ7-8-ү-14 лошри ваті Айоцчо чнод چمچ‎ 20% 
і ветутемедит 39jjug (9-013-8-02 Adoueg umog qn) O°? 
š UOTA влтуззтачечо 00"с WFI 2591, 
| sauepirty ді 24% uo ӨРГӨН Llf-8-Y-L4N 
gsərqTsuəqur qəjJJng  Є9-с19787 02 3eijng JO чотдателя چوئوعوچرہ‎ TO°T 
поруєптедч Алешриртела 0071 шејј 4521 
54591 448711 I 99844 
FLA JO чотапуовом i зшезі 1551 42104 . 
9601 Ахетыдәд Че payed 081-8- 07 
> шълйола 3891 quZTI4 то Алештас тейт 
"i 6961-75 M/S чйОТ-д ТӨРОҮ 
и 
ü 
па 


PAGE 750 
REPORT NO 20.-8-142-19 


R 


ANA. Y وپ‎ 


C O N У А 


ieee 


PREPARED ЕХ 


MODEL 


SAN 0 EGO 


CHECKED BY 
REVISED ۷ 


DATE 


uoa4s^Ag Зцтої-тацу yong 
зетот 243 JO пораєогеля эзэд, 9121, 


вдатття 
зттезти Т-ЧУб 03 әвпобзәм +7 
звпевихя STESSTY 03 osuodseu eul2uyg 


| "ТОРЕ 298 
о و‎ потавлазчошей 
: аопсетшлојлод 70۲ рив потслойзта 
әз: "потавхедеб этүєзүц بیو دہہ‎ т-чуо 
Sai 10۲3980110 6 
eiguy dump муза ҷост-5/:2 угот-41 
өтЗпү dump нуда 1201-6)-2 

656 T “gh Эл “Sh ст Фос “GE syra 
"єВатата НУЯЯ uoSsuy-S]*Z то qrodey штүя 
" потзвлавпошоей зошвшлотаэд JUTITA рив 
потзлейста “порзелъвфов чуяя dqou-5]'z 
зү зэл эцошэф оопвшлодлод PUTILA pus 
потвтойзта "потувлєдоє нуля чэит-5)-*2 


3авлолту zOl-4 шел; soona4Tpuodxs 
зпешешлу то Алешлав TEUTA 

зшті Зпүтоќо тва) заэмешту 
охварлећ зчэшвшлү 


044-8-У-1МЯ 


үс ОИ Lda 
2eQ-ZI6-6-0Z 
egu-9-v-Lnl 
V66E -G-V-I.TH 
20Ч-0"У-124Я 


обч-е-У-тяЯ 
-ج۔ سح ہن‎ 


66Ң-6-У-2М4Ч 
VECE -q-V- Lig 


ТТї-215-0-22 


544-0-07 


в! -215-0-22 


Е6-216-0-22 


шехЭсі4 459], зчетта то потуптовон 


д 


4ueudrnbq Эатот-тзау 40006 ззтај əur2?2uq 
T шорперру 


шалдола 359], JUSTIA оз ۷ 


۹9۲۳90+89 ƏITSSTNW 
pus зэхсон وہ‎ овспойсец euT[zuy 


Затлтя оз эсподзанц ателосту 


3 


зэтүз түй (г) 


rr өө 
5 à і 
` نیت ہچ جح‎ 


$3э9204 (T) 
АлодозеГвјј, рив чојтаолелаб 


шодзАб тол спор 9314 зпочалм вғ?атстя 


۹103103110 T9uoT3oung әлемрлен зчәшешгү 
є2891 Зиатард-чон 281.007 
втејј шелдола 3581 ачя ТЯ 


aS6T sump Ge POM тят-с-07 
шелЗол4 4537, 348114 yo Lemme теста 
HSETHS N/S VeOl-4L] 704 


PAGE TÓC 
REPORT NO. 20-8-142-19 


R 


"fet w. ۶ HIR 


A. L ч ом за 
ipio ~, 


маз. 


moor 


C O N V A 


* 


ANALYSIS 
PREPARED ВУ 


MODEL 
DATE 


"EYES SU ]تہ‎ WTA 
~ «лоза; 0291 وا‎ STICH 2026 90°Т 


<t 


мот YASUO. BY STEREOT 289111 p 
- (CUT) сч 103921 JUTT 0492 $0*l" Ev di 


UOT SUT ^ ^7 


4 
| 
Ч 


E 
53 | 
ТЕ. 
| 1 
^. 
Е: 2 
Р і 
1 
1 


&- کو کرای‎ ЗАВЕТА — зЯЭТЯ «сть УТ А 
жа ДО Дао 120 0717 
сай Бет 7 „сб STIOH VEH Тәлет COT | 
Ч * 101391106 
M » редпдоплаб 410deuy тэчү4, “6066-0-27 злоаэн UCT OOF зілі JUATIA 
Жа рэхелоо are өшәзі 3593 зц8тър ПМ AION ~ FOP A prO] цэр. STQOH Че өл UL 4071 
ты ода ا‎ столова 1-1 UOT (44007104 
6207-4 ътодец CTT 3 TLE ستی]‎ 15-27-02 Sey родољуб по. g ЭСТ ТОТ 
цетаз Та Јо یت‎ [9243901368 0971 
ТОТПОХД 1891 жїзї. JO ПОРИЧ 0534 
> پور‎ чедлавог £z poqoq 1.52, 
5 m — са 7391 Ма 10 2. теат 
Ub тобтеїо 2/6 чоло Терор | 
o 0 Е 
u > * 
ru N 
ос | 


N 
`a 
Ма, 


20-8-152-19 


2 
سم‎ 
3 
ное 
и > 
а 
В. 
Lt 
c 
ба 
< _ 
> te 5 
میں ھا‎ 
o ^ Еш 
o 7 възел, UTES сттеув © праз E 
% 11945 то бэүорэц 3551 HETA уодатртче ан до UOTE عامج ج1 رح عع‎ a 1 
93207 итйс Ж 
з 11338 до BFTNE чет WTA VOGT" LTS сот со түвэлат Ахваттртеха | 
| 95658, vrdc |, | 
| % 11840 JO вътоеоа 3621 NETI Vg g yE zeyd ^uscürnbz ٠ج‎ | 
01111112023 | 
| . BBEA ST зря JO сотъптовоц رود‎ $992; OTE і 
| 
NET 1661 тілу об pored 4 "Apu 662-0-22 | 
ны ба сахбоха 3865 site до Ахестав | 
Ен 2961-56 Ц/8 чеот-ал терол | 
< ü u > = 
2- Ж a š 
а Om ' 


M ALLE ORO  ———— ——— = Өвс  — саас سے‎ а lur — .— V Va AI. ا‎ «екен — > ا‎ а к = о ai — 


) | ) ) 


2С-8-152-19 


З 
~ 
ш б 34 لیا‎ 
HE 
Е 2 
0 
n. 
ш 
= 
gu 
а 
> + 
2 [ 
0: ТЕ-ННУ FUE те-пну ЗЕТА 389% потттатвад тр-иму £O*I 
од иотазателя yuewdyiby Вирхавеен 
ТЄ-нн ccv те-ниу ЗЕ 3894, Тс0"8-Е2 эзчеззта риє vuuequy те-нну 2071 
TENEY pue Te-NHY ЗАВЕТА 3594 Tere 22 цорусүвад Tuueyuy ри» те-мну 1091 
- потфеотеля 
т-ны (VOL) Terma 0091 
SUOiI $891 ЗЧ ИЯ 
> 
or 1661 Кей “е везна 2958-07 
азба олдох увод ATU Jo Ахогоав тешүд 
> £ Š 9 BETTIS 1/8 1201-1 Терон 
< u u š 
Z c X لا‎ 
«onu 


J | ) 


w — 


20-8-142-19 


79С 


потдепуеля 

алт peadg queqsuoo риелуврипе 
потаеледо әлтед 8 олузебоц 
pueJ4spung ро поруєпуєля 3591 WITT 


PAGE 


REPORT МО 
DATE 


MODEL 


D. вазпјеле еј л0795п3оу STUZON 
| - ДА “esuzoqzəayy uo sve битзетазит 
llf 2° 329775 yo потїтптелү звер ЗЧВҮТА 


5 


Ж 
алые ЕРА... 


| “Өетєцо зчаттен pue үпо-өшєүд umaq 
وروود۔‎ ешраця £€z-d-¿Sp Хөцүүчд pue 
E 13944 943 jo порузптелд 3821, 34274 


хе 
5 


: FER: e 
a Ea یر‎ ын 


$ вотунптейя толапод Төвд 35844] Jesup 
| sqsoy, dmg 35005 34 ром AFI 
g: леџтор мота Teng ITITI 


л yyte үг гал ve е. 
Lo су T 5 ХЫ 
) Soy d 


` 
Чо ци 
: бољу 
~ ба ev ^ 


-етрАн то поруєпуєля 4521, 4484 


В 


ТЕ 


і ji 


123545 Зиттосо вирвич 
8 OT-4 243 то поруєателя 3821 YETTA 
|^ потумодо шэ 666 Tories Аочойлешя 
| S489] шәлеіс وموتع‎ Tong Жәмәйләші 
E : Бәш 02 
s F -поухд A8 хээг Surpuw] Хопейлеща 

i єреот HUTT Эшике 
хез SuTpueT итен JO чотузитрела pue 
потазло4о weysks зэгс Zurpue[ Аопезлеши 


CON v A I ВЕ 
à 
б 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED ВУ 


x вотзетлеј 


eT сила ме LIA 
55 ہے‎ ж Lig 


S'T'T- G7 V- Lid 


217-898-719 


0/=-8-у-ыя 
ТГТ-8-ү-24Я 


266-8-ү-14Я 


9Z'I-8-Y- Lid 
996-8-97-14Я 
076-8-ү-245 


ЄбТ-8-Ү-1,2 


FAS] aS a CEI 


4224) 44, ӨАТЗӨЗӨН 707), 
тап рака ариас 0074 


волозвлойшад Эгрүнгүзү eTzzog Т0"9 f 
әт®шоң NEUE 0079: 


пара Tong snonup4uo) eATeA 4әүрі2І в/у 2076: Š 
зпознета дешталазју гитвин <2-4-/6-7 7076:. 
ааилтоејју 00° 5 

1543405 Tong eurgug рәтуүрои 06076 4 

dung бос UPAL 20167 Ё 


(єлецдо “орлуоетя epáy) заочрог нота ТО" є З 
we4s£c тевд 00764 

Зшттоор TeJn3oni4g pue гирвиц 6072 · 

24545 тол цор төвд Лочейлены 2018. 


ЧАТА 3595 тесотласай 1072 
53в2ф Twuor1ounj 523545 чтелогру 0072 


9561 Amr Z речей 0186-8702 
пеждода qs; PETA до Armans течра 
0881-1975 WS уеот-л Терон 


A ______-- __---- 777 съ 


РАСЕ 800 
REPORT мо 20-8-142-19 


MODEL 
DATE 


А вотасълез 
боетецо ачеттеч pue зпо-оешетд лесид 
-Iej4jy euiZug бо-а-фар Хечутчи pue | 
алела وہ‎ jo потувитемт 45ер WTA “Z¿LU-S-W- LS seSuru) зпешіоталед surauq 0076) 


5 вотастълеа 
-оътечо уц 7ئ۲‎ pue mo-se 28:04 
2 =y әш зы 62-4-,6р Авиа pue 


44 


“ 


4 د 
+ 


Ре 


< `S ped وہ‎ то џотуспүвая qsəy qUST[4 — 214-8-0-14Я | еЧотеацу зчеттен xeu mmqreqgy рие опреиц OTE E 
го ouv. T Es 
> 225 Ч едисоточя 4203 | 
ЌЕ. z 413 1 пр поруелупеопод әртхосод посто ہیۓ-پسو- چن‎ затуєзі әрұхочод وس‎ zor ТЕ | 
z 7 їй 5 қ W94SL5 
й | 4 Әлтлеттачәд pue цотуваєтлпєвоха ирае 00 
0 . ЈЕ 1 vid 
= Р, BITES dL msqysic й 
О 6 4030997390 зееслело риє elt) шовүрч — LOt-g-Y- LIE maysig Витъврка зо цоручатеач TO°OT ` 
609۵23۹56 8414 00705) 
me ٭9وچ0‎ 0 
сан ЕЗІ потазпашод JQ чортфедтувелит — L6t-2-V—L4M ۹923:2110 4991746 ۵م ۸م‎ 0076 | 
цорувостец WA децдтелд ТЕО FU LETTS“ JOTO чецуєвад Тү) рәзсоотар #0°а | 
| g3uoueoacaduy өшєАТЛҮү Телец 008 | 
UCI 1581 HOTELL JO СОТДОТОЭОЧ 
B 
„е ш > (раса под) 
гомо 0261-75 H/S угот-а Терон 
iod | 
< تا‎ u > i 
Z w ru | 2 
< n 0t 


) De J 


PAGE 810 
REPORT NO 70-8-152-19 


MODEL. 
DATE 


щз1©^6 TIO uepusdəpUrI що") 
*#uT33ƏS алтвл 
"релет кор ҷор завет | дечувела TIO әптВия рэвтлэн зпочовчо 60%) 
| ٦398316030 чсәшдстәләп со"). 
run puarqspung 00"), 


ro 
i 


‘ Үй ‘AUF лоплолој posodoaid 
"1 Е IFBAUCD отъ чата потзълейо 
| | i DATUA рәзте лобволдшоолојтт 06-215-9-27 
к 7 3 ‘S2531, UOT} 
22 я ШЕ ~ <> 17330 SATSA рәәтс ә2лпв-Тіпу /)-216-6-07 
ЖЕНЕ 3 "S483, UOT? : 
d: г Ё | “BZTNTIAO әлтед рәәтя egQins-I4uV 69-216-60-02 . UoT4€zTUIAdO SATSA PISTE эЗлтв- үзчү 0094 3 
2 Сезеді Й К У т š 
> Є b. sa | 
> ЕЕ [7 4 гредоташод JON 2881 ƏAT9A JUJA ,2, зАТЗЯЛЭН HUEL Teng 1076 
Z . Seidl 
и چ‎ “релошәл Зитртетче ззен 
9 ` c б Чата зелпувіодшої, quou edion | 
9 . {А өшүйчд 20 Foams 4591, Qu9TI4 6-6-۸ LE РТЭТЧ5 qef левпрота ulug до телоше +O" 
) завод, свчотъопад smossKS зрелолту 008—2 © 
i 53525 тхе} peadg лот O'T 
потувлаттво зєохио 2T3938 6001 
чотзвләйо удешітибя әптдия مج‎ 
| порувладо ouTZug 71071 
"Кдодовдетава зполоечо eAI194119nb 53592 punoxD 0071 
шелдола 3891 JTI JO чораптован 
> 
в > 
m > є 2 ЕР ` 
г 8 с ® (ретираао у) : 
P S X u СӨСТ-ң6 I/S мест-а терор 
THM > 
ZC ZT u 
< ث٭ ناج‎ Qam Y 


) J 2 


82с 


РАСЕ 


REPORT NO 


ANALYSIS 


2с-8-142-19 


PREPARED BY 


MODEL. 


за 


SAN {НЕ 
| 1 
Ay Г 


*aATSn[oucou] Зей Кочарберу итедс чтиб ойетезпа соя. 


5 
4:: 5 


11 


Е 
5 


ib 5 H S 
г : " Y 
х 3 4 - 
1 + TRE үн D 
- Mi Я E x 0 


АГ 
i 
2) 


"”рэзэт дор чом 3595 5297588 рдершз 5 чозтушен COIL £ 
“рэзэт дор зом 32595 (ашттә рсе зАТО) зопчалодио) потавотјтоваб ١إ‎ 
1э35А5 901017۳۲1۲۹9۳۸ pue uorjwzrrinssexd итазо COO*TT. 


| 


1 
£j 


I" 


"рошдодход JOU 4596, 4045239 әррти ззатем JO чотувотзАЧ 20701 
46409390 ITA 00'07 

"рэзотдмос JON 2825 535э1 дпошботолоц - SNUG] тәр теплоуху 50% 

"разет9шо) JOR 3524 вто оті58514 20% 

° Po TEHO) Ol 3501, зао POT и 10% 

запешелодЧтт эмелулру тедоцеб 60070 

г шел сла 3825 24914 Jo потупатован 
(репцт под) 


0881-4545 1/8 Veot-d тәрси 


CHECKED ВУ 
REVISED BY 


pneu 


FAGE 30 
REFORT мо 270-8-152-19 


ANALYSE © 


PREPA (EÙ BY 


MODEL 


SAN CIEGO 


CHECKED BY 


DATE 


REV SEU BY , 


вшозвАв орупварін Veol-4l чотраалавтошо тчсот30чпя 
з УСОТ-Я 2943 Jo сорувптеля 3821 9۲۳2۲. 0905-0-22 шәзвАв орроварічо  OO'I 
I dnog 


1661 ттаду ет А 
ІІ шпрсәрру “I потзтлен £gi-9-22 


азәр 101811. шол атап поразлевтаден 8028138 
ayy Jo зеропепроля 2 эрвот тесотұелатл TQh-9-V-LJH 


потувлатл тәпед queuni4SUI убен-в-У-лыя Аэлдтз 8019910۸ ۶۷ 


AI noan 
0395۸8 Эптот | 
-Тасу әшорон эц) JO чотзвптелц 399] 348 я — Jen-gQ-V-l4H Эптот-тлау зшорен 6075 
III 9поло 
Sua4SÁg дхоцувом 
езлелру ров пцотавхтливзала 270100: TPO) 
ITV 992 то порузптвля 3521 تح قد‎ УИж-о-у-ьяя Эархвэто птен ртотцерити 2076 
9399۸68 ләчұзэм 
әвсәлру pus пот282Ррхп85оза Затпотатрао? 200-07 2 20۲79306 
лүү 943 JO порувптелн 3891 149714 VTIL*ü-Q-V-L43H Кдоавзо % ртетцерити  TO'E 
2701:7110 
۱ ттен % Затот-рау III 40010 
030:0 отаолуретя OTOH 242 ло; шедзлб 
Эпттоор риполо ج02۲‎ зәр го uong | GGzZ-Q-V-L43 8389], 
83se] 320dàáng ротоло Аза зон 948-4-ү-148 41oddng рапохо Aeq зон го"г 
сшоав с ئ2‎ 0301 


звтелру рив потав?тлпввәлд Эптаотатопо2 потавгт.ливеела 
зүү 293 JO порзепрвля 4591 ۹12۲3 упа-осу-ъня pus 2300101376060 ITW ۶8 
sotqeumeug әлпевәлд мо] II Чподо 
Витот-тъшу yong зәт әоүЗоч 6ң6-0-227 1071 


I мото 
895621, 5004546 ИТ 25844 


oG6t Ави Te рэзеа €QT-9-2Z 
штехЗолд 499] JUFTI до Aremms وق‎ 
8987-6 N/S угот-я TƏDON 


) 


РАСЕ Ө 
REPORT NO 20-8-142-19 


ANALYSIS 


С O N VA 


РКЕРА ЗЕР BY 


MODEL 


ЗАМ 0662 


СНЕСКЕО ВУ 
REV'SED ВУ 


DATE 


4 орузпозпу угот-Я 934 JO потдептеля 65-09-07 


шојока TOoJ4005 ITA ۹۲970 ۷ 
орувшозпу 243 JO 901482990 4ST8SSV зотта усот-а твотаовр лол чотузотртлед 
Зара потувттров0 ТТОН JO порзеЗуувелот Еби-р-у-ран потувотато996 pus злодчоє потуопрола 
I quəuəTddns 
• Ктваваогшиј рэжеза - реттеочво в88пелтзовідя эчвзая реоїє Cores 

оти STXV pənəxs 
QTM зосешлоддоа Surpug] pus 220 әҗер 6СТ7-216-0-22 27010۳۲ pus 110 әҗер 2076 
"Алазвззозиш рәшәә ~ реттеочво 421180701 L9G зцатта телет то: 


Z829 830:00 
ретг трон 243 ст єрест JO потзептнай уобє-6-У-44м4 
9459] вре хвэо Зитрие] ViOt-Q-V-L44 

вәхела pəədg әЗлет 8 


| әгеталту ход зэшуу, јпгшлотага эзачо 994g чОТ-С19-0-02 


(82692 SSTAIƏS левтн әлпп2 Зела гот-гт9-р-02 84821, зпешелолішті عو دی‎ 
Spon TENTEN 

зозата ат 1394 3ugTT4 Zup[Uno) ттон $5%-в-у-тая SOFAS рхэзовтечо посәтту 

тол сор леррам 
Зат ХХ 2590 293 مجح‎ V2OT-4 293 

го аотувазвчощей TorIquoo 2 Азтттав45 2665-9-02 АЗА эвлэлрү 
шодвАа TOO) 

40748271390 лозвитрг000 Umg, 

87139891-3 720 10149718490 ледшва 

Жатттавлв ت800‎ 83۲06 телезва  7/0-216-9-22 азд З ۸9۲۲۲0038 ٥ت‎ 36 
Ксотївтләзовгъц) зпо-ттад то сотзвйуазелчт 


ж 
“ 


0٦ 


богё 
08 


یرک 
2072 


TO ` 


рив запешои зЗатн Jo потзватилазе у)9-9-у-ьян 1023109 раз Аза 00-2 
Арпав 90798117250 херрпи зпепозен ү06С-0-ү-14Я 

завлохту угот-4 те эё2261 JO 93013983 

zəqanla !31و‎ Jo затпвәм (у шарперру) nto-9-nz Xo33ni4 ATTA UT ТООТ 
швлзолдД 3591, KPFT JO uo[anTosaH smagi 3891 MAFIA 


9661 Атар z 380 46Т-8-02 
шахдола 3591; заЗття JO تج ےم‎ теит 
обЕт-ц6 N/S меот-я терои 


7 


F: 


» 
a 
+ 


СА کر‎ үт 
n 
T 
м 
Ч\с) а | 
со 53 . 4561 «аналаоі TL E "лән ё21-3-02 FALTES YS 
шош Ү201-4 40$ шелаоа 2891 FTI 04] peddaysuedy шелЯола HOET=G N/S jo потулод 57414 
< Z Ó < 
зоо 
rx 
О. 
i 
ш ~ 
144 
Рат рив “III “ТІ SeumTOA *LTo-g-nZ уходен 
| | Ка рәләлоо әле sumqI 9823 398 У "ION 
| WAHO 9T eura тү 
Ж : сртот ATTA veot-a зло ву sead odd 52Т-020-0-07 У со цоррмзуєсомой OAT OMIT 
Нь ээ” را یڈ‎ 91 сәт) Әптонпге го потавозо 
<: e | SPECT 8۲۲ УРОТ-4 улобен всолгоха 40Т-020-8-12 اید ید کین سج وو ہے‎ Вы 
г + 
Желі нед ода 91 301۹776 
ےہ‎ ореол ATTA угот-і 120554 ввәс2олд “051-525-508 Te4n32n14g сртот отл ыле 
4. полаода єреот FETTI 
0 X 44 г 201-4 picday 359120524 TE FFT $ d "TE 'Ol-52c- тої نل‎ OFF рбот цель STTCH СЕ 
تج‎ UU оза Te TL 
Ü prs s [сот-4 заодац Бволгола Yo {т бт тт 2СТ-020-2- (бт) STICH 401094 рооТ edoz 
44 долбо ереоч 
au? TUI VcOl-4 odey аваа 014 AT “ЕТ “2 Т-029-9-002 влоту леррин (AFTA laAeT 
| | шелдола зрост ATL 
“Үс0Т-4 Wotay вєөд3014 51 “CT 421 “тт ‘071-625-302 (2096) еттон ЗАВЕТА толот 
тедійога арест чаті 
2 ү201-1 злоЧац явзалола ft "Cl “ет “ҮГ-920-0-02 2404581 рот чат” өттен учен оф улты *T 
511014 3591 جب و سو‎ JO сољаровоц 
Ч 2661 &xenxqei TT розе E "лед ёОТ-2-026 
Ox. | 9261 ләдтәліо6 75 pata 676-.-02 
лЗ а б “PIGGY вот JUSLA Jo awang TEUA 
fey u ETS IVS WOOL TOPON 
да ой 
< dj Lf > 
Е тш 
хаос 


) ) ) 


чим > ` 


РАСЕ 86С 
REPORT МО 20-8-142-19 


ANAL ysis 


PREPA EO ВУ 
СНЕСКЕО BY 


MODEL 


و نیج 


РАТЕ 


REVISED BY 


ховазу dn-deug 
зи JO потаептвля 3521, ۹011. 


рәзәтәа 


Ң06-09-У-24Ч 


с002-0-4-1,4Я ләй goti-45 02 релларзшелт, 


84584 0148 pue 
ттезв JO затпвен 3821, ЗЧЯТТЯ 
25884 зүйд раз 
11945 IO о3атпзон 3524, зиЗття 


WITHA етлой 
WW ОТ үгот-Я че jo 53822, атас 


сделпешви 
uds Алептшүтәла моля рептезао 
8290 313114 JO сотзвптеля 

зчеш ровя Алделосен 

0195 Јо потавптвля 39714-01 
əy) Алзасоом 

uzdg о 83891 заэшАотага рополо 


WOE Неа МАН 
VOEt-g-V-1453 


iS$18-9-V-I4 


Манеа уран 


V£ CH-Q-¥ АН 


Vent ы? АДАК! 


лЗола 3821 ЗЧРРІЯ JO чоруптозән 


SPROTI твотлуоетя 00'2 

зпешотелга Я1-Явчв 00"Т 

I шарпэррү 

3594: $24846 отрпвдрАн co'z 

ѕттв25 порзелазпошва цоүүзэтїүээ45 ٦ 
gurdg "потавлаєтогга потівотдтогбє СОТ 
порзевВтаволит Алватшүртала ٦ 
310725459 заэшйүсЭД 3595 тзүсэ( 5 TO T 


сшезт 3591 ۹02۲1. 


9661 12903920 T 22394 902-87-07 
швлбола звер 119714 Fo Areummg тепід 
یہی ہو‎ N/S VeOl-4 тагод 


За 


hs 


REPORT NO. 70-8-142219. 


ын 


PAGE 0 


MODEL 
DATE 
4 


Y 


7 
| 
3 
т? 

т 


i 


Пр 


ї 

Маш 26 ИЕ 
i 
H 


R 


1۱۸۳۸۶۱5۸ OF GENERAL BYMAMICS. CORPORATION” 
5 
у 
^ ү 
У 


puc 
-a жі + 
ша 2 и 
= - Фо 
ToU 200" 25 
КОР а Š Cic 
یہ‎ - + ==: 7 
— 44 
а қ 


SAN DIEGO 


CON VAI 


| | e | ere- Y-I завед, гопешлодлеа забтта 2076 
| Свир TSR TERI цата VOLAL ` | | 
әзі JO чотуейтеля олтдєаттєо GFE s352 АзЕттавао TC'S 


: 7 uor4er4subuad дһ 00°6 dnozD 


mema 1954 ETL то потаптовец رد‎ 399] ETEA 


Y 


. = 


9661 Клепцер 6i VIWA ЄЇТ-9-02 
(зззаъ мові Tena TEAS) 
шелвола звер ATLE JO Клеште тнатя 
160ң-66 д/а усот- aL 7 


v Ж. 


жеде س‎ нэг — س‎ 
ты. —-- = 


ANALYSIS 
PREPARED BY 
CHÉCKED BY 
REVISED BY 


D 


« ” " " ялыг " " ғ " “ ce P 
1 5 є 
р ۲ 5 
LATTA L-I ETAR LCR тысынан 74 түне Әсел DAE ھی‎ ову а и: By RIE Сао Ea ESE UTA Ме ЛЛК ABTS OR TEE повео TEE IEEE MICH ада وھ وہ رھ‎ аъ заст таса анаты ОБЬ ІЛІП eS тачат TIE: азы 


2124 
File 182 
Contract 

Files 


fsc 


COPY NO. Z4 سس‎ 


` 
20 99ت‎ 4 Ра ا و کو ا ضا‎ аре То 
! Р л г 
"n 1 
* + - 


F-102 ACCELERATED DEVELOPMENTCLASSIFICI 


TEST PROGRAM UNC Т 


STATUS AUTHORIZED BY: ОГ 


ONTRACT МО. л 


| 
FLIGHT TEST ACTIVITIES 
| RECLASSIFIED СУ: 


FEBRUARY 1956 DEPT. ре 


ype? ща з га а 17% 1 T е" 
d ass عم‎ — Ы 
~ Ж 


CLASSIFICATION CHANGED ТО: 


UNC’ ASSIFIED 


AUTHORIZED ву: DD 254 DATE ! /2; 2 


RECLASSr ЕО ВСЯ 
DEPT, ди жене рът 

L. С. АУБЛТ, SECURITY OFFICER 

CONVAIR ТУОМ OF GENERAL ОУМАМЮ$ 


CON V A I| ғ 
A DIVISION оти ФЕ AGS БЕРЕ се CORPORATION 


- m -------- 
— FV 


—— - 


| | STATUS 
| 

| 

1 

۲ | 

\ | FEBRUARI 1956 


62ء د МОМО‏ —— — 


РКЕРАЗЕ BY. И Chal 
спала 


AU a a = на -- 


шэн I ohm 


T, L. Maloy 
Нож ле “л 
Е >. c 

ПО ZZ t‏ وہ سکس سپ ای من 

| YÁ Y ! Y | 

M Ж = = ішек $ я 
Џ 

мн 9 M P‏ ج ویس لو = — = — —— ای ہے 
I‏ 

= بر رہ ہش‎ г Зо а 9 
مس سے ا‎ +— A Z Su f MEE: & ` 


ингэ p Ера ix КА 
وھ‎ нк Шан وی‎ Буш еу 
мн 


1 
š Yme о sz оч т ee La 
П 


__ _ 26-8-1426 ہے 
March 1956‏ 21 


LEN zr > =: `= сы 


1 ^ 3 
L Заа, 


-— m wr мы 


а » UNCLASSIFIED 


AUTHORIZED BY: DD 254 DATE - 7 #2 


RECLASSIFIED BY: سے‎ = 
DEPT. РРА + - DATE 4 


Ge AVRIFE, SECURITY OFFICE‏ ے- 


CONVAIR DIVISION OF GENERAL D i AMICS 


oR iP Engineering Flicht Test 


REP ERENCE 


ASCROVED PY ) Фф. 


سم 


o Me 


Flight Test 


4 
- + 


Chief of رت‎ | 


эн с LESSEE 9—3 


ша‏ مي دد 


2 


P 


A 


50/6 7 


Қы NTRACT МО... Вт ده کی‎ 2-3 
FLIGHT TEST АСТІМІТТЕЗ i 


28 


РАСЕ 1 
REPORT мо 26-8-1426 

MODEL Ғ-102 
DATE 1 March 1956 


z гт 


ANALYSIS 
PREPARED BY 
CHECKED BY 
REVISED BY 


CON VA I R 


FEM UN CLASS) 


£ 


camme- да = ہے‎ C s J 


2: vv 
| 
Е 1 Ї D رجہ‎ wm s 


IABLF ОР CONTENTS 


* Second portion of Flight Teat, ба N ( | ћ $ $ | Ё | Ё ñ 


| 
PAGE NUMBER 
Introduction and Summary of Flight Test Activities 3 
Summary of Activities for January 4 and 5 
| Tabulation Flight Test Hours and Flighte (Accumuleted) 6 
Program, Maintenence Months 7 | 
Program, Flight Hours 8 
Monthly Bar Chart, Edwards AFB 9 
Monthly Bar Chart, Holloman AFB 10 
SUMMARY OF AGTIVITY OF AIRPLANES | 
PRESENTLY ACTIVE IN PLIGHT TEST PROGRAMS 
* S/N 53-1781 (Rocket Type МЕ-1 Program) 11 and 12 x 
S/N 53-1787 (Stability and Control, Phase I, II, and 11Т) 13 end 14 j 
| S/N 53-1788 (Armament, 8-90 Model) 15 апа 16 
S/N 53-1791 (Phase I, II, III) 17 and 1? 
S/N 53-1797 (Roeket Туре МВ-1 Ргонгал) 19 and 20 
S/N 53-1798 (Antenna end Control Tests) 21 ава 22 
S/N 53-1799 (Weapons Systems Demonstration, Phase III) 23 and 24 
S/N 53-1813 (Large Tai) 25 and 26 
S/N 54-1351 (Phase І and II, TF-102) 27 and 2f 
Unassigned Tests 29 


--------- 


ANALYSIS | РАВЕ 2 
PREPARED BY c 14 uv رج‎ Hh REPORT но — ZO-P-142-6 
CHECKEO BY н 5 Џ А Е j) MODEL ۳۴-052 


REVISED BY DATE йг! March 1956 


------------ tet E пт тъз=т. =; ~ “Пол, чь سس روہ‎ а = IO. د‎ rmm 


TABLE OF CONTENTS (Continued) 


PAGE NUMBER | 


SUMMARY ОГ ACTIVITY ОТ AIRPLANES 
CURRENTLY NOT ASSIGNED ТО A ТЕСТ PROGRAM OR AT SAN DIEGO FACTORY 


| 
S/N 52-7994 (First Prototype) 31 and 32 
S/N 52-7995 (Second Prototype) 33 end 34 
| S/N 53-1779 (Damper System Development) 35 end 36 
S/N 53-1780 (Controls and Sub-Systens) 37 and 38 
| ча S/N 53-1781 (Missile and Rocket Program) 39 апа 40 
S/N 53-1782 (Antenna Tests) 4l and 42 
S/N 53-1783 (Anti-icing Testa) 43 and 44 
S/N 53-1793 (Armament, 2-10 Model) 45 and 46 
5/4 53-1794 (Flight Loads) 47 and 47 
Definitions 49 


## First portion of Flicht Test Program (Completed). 


АМА! YSIS CONVAIR PAGE 3 


РНЕРАЧЕО БУ RESORT NO ZG-P9-142-^ 
CHECKED BY d о MODEL Е.207 
REN епі EY 5 ' ОАТЕ 1 March 1956 


pme- 


x 
| 
x 


This summery renort is ہا‎ ізіпбайп the current presentation of the 
general overall рголгова of CONVAIR Model ٣۔102‎ aircraft in the 
Accelerated Develonment Test Pro ram, огл to nts cn Contract АР 
AF 33(600)-5942 are сопрегей with воле] scoonplishrent3 од these 
airplanes currently bein: tested by Convair. 


SUMMARY Ci PLIGHT. 


JUST ACTIVITY 


| 
| 
i 
x Durinz the 29 months 81006 the initio] fli-ht of an F-102 aircraft, 
Convair test өітрілпев have flown a total of 655 fli бі hours during 
945 flights in 1°? mainteninee months of the po ram, Ту а” these 
| flights favorable results heve been achieved, particularly on the 
followine test items: 
Piutter program ocnp'cteü to 655 Imots ond Mach Humber 1,5 
Виза aroblem eliminated by extended air intake ramp. 
Armament firin” up to maximum altitude and Mach Number 122. 
Pilot assist system tested. 
Original confisuration evaluated, 
Extended nose ant area mile weisted fuselaze evaluated. 
larre vertical tail evalus ted. 
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Топ Convair test airplanes flew 49.9 hours in 65 flights during February 1956. 
Of this total, 44 hours іп 54 flights were flown toward the accomplishment of the 
Convair Development Test Ргоргап, 


Flight test items of special interest: 
а. Airplane S/N 52-17914 Air Force Phase IV performance flight tests are 


underway. 
b. Airplane S/N 53-1799, Miss evaluation testing of the fire control system 


has started, On the two passes whioh have been completed to date, HAC 
reports miss evaluation of 1.59? calculated root mean squared anzle off 
course at end of missile boost which is well within the 2,89 permissible 
for 12 consecutive passes. 

с. Airplane S/N 532-1812) Тһе roll coupling program with the gloved vertical 
teil was completed. With 59 aileron displacement the airplane 18 un- 
restricted in roll апа has satisfactory roll rates, 


d. Airplane S/N 54-1351; Alternating vortex zenerstors 1-1/2 inches high 
over the canopy һауе improved the buffet condition to а point where it is 
now marginally acceptable, 


At Edwards Air Foree Base flight testing was conducted on lateral acceleration 
limit warning device, pilot assist, pitch "g" limiter, pitch damper, turn 
coordinator, yaw damper, beep trim check, trim servo check, up elevator testing, 
subsonic and trangonic buffet, buzz investigation, airspeed, outside air 
temperature and air data computer calibration, miss evaluation, snap-up perform- 
ance, fire detector and overheat systema checks, flutter and roll investization 
and Air Force Phase IV evaluation, 


АХ Hollomsn Air Force Base flight tosts мего accomplished on yaw damper checkout, 
‘pylon airflow with end without the МВ-1 rocket installed, rocket environmental 
testa, angle of attack measurement, negative pitch rate determination, squib 
firing and missile launch tests, 


The current aircraft in the flight test program are the following: 


Serial Number Location Assignment 
523-1781 Holloman Air Foree Ваве Rocket Туре МВ-1 Armament 
53-1787 Edwards Air Force Base Stab. and Control, Phasel,II,& 111 
53-1788 Holloman Air Force Base Armament, 8-90 Model 
53-1791 Edwards Air Force Base Phase I, 11, and III 
53-1793 San Diego Exp, Factory Armament, 9510 Model(under repai 
53-1794, San Diezo a Fhotory Flight loads (under modification) | 
53-1797 Holloman Air force Base Rocket Type МВ-1 Armament | 
53-1798 Edwards Air Force Base Antenna tests, 211415 controls 
53-1799 Edvards Air Force Base Weapons Syst. "emonsBtration,PhaseIlII 
53-1806 Edwards Air Force Base Rooke% 22777 Armement, Hollemn 
5321813 Edwards Air Force Bage large 
8,41351 Edwards Air Force Ваза Phase is & iu (Trainer). 
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956 - Continued 


The summary of Convair flight operations during February ін as follows: 


Serial Total Prod, Number of Major Ground Work 
Hours. Hours, Flights _ rnm e 

53-1781 4.0 4.0 5 5 Tethered Fire Instrumentation 

53-1787 4.5 4.5 5 5 Pilot Assist, Auto Flt. Cont. 

53.1788 6.5 6.5 8 6 A 

53-1791 9.1 8,7 12 10 222 

53-1794 1.3 0,8 2 2 Instrumentation, modification 

53-1797 2,8 кə 4 4 Shakedown, instrumentation 

53-1798 6.4 5.9 7 6 Pilot assist 

53-1799 Дай 4.4 5 Á Hughes Airevaft Fire Control 

53-18069 1.2 23 2 2 Shakedown 

53-1813 5.6 5.1 8 7 TR 

54-1351 5.1 4.1 7 6 mec 


м 
~ 


Totals 49.9 44.0 65 


* Not yet on Engineering Flight Test status, 
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52-7994, 
52-7995 
52-1799 
53-1780 
53-1781 
53-1782 
53-1783 
53-1787 
53-1788 
53-1791 
53-1793 
53-1794, 
53-1797 
53-1798 
53-1799 
53-1806 
53-1813 
54-1251 


Totals 


52-7994, 
52-7995 
53-1779 
53-1780 
53-1781 
53-1782 
53-1783 
53-1787 
53-1788 
53-1791 
53-1793 
53-1794, 
53-1797 
53-1798 
53-1799 
53-1806 
53-1813 
54-1351 
Totals 
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ANALYSIS تچ‎ РАСЕ 1 
PREPARED BY СО МУАТ R REPORT МО 120-8-142-6 


кое DNBLRSSIFIED ___- او‎ 


АРЕ Мі ARMAMENT 


Assignment - (Reinstated Program) 


This flight test progrem is authorised by Sales Order 33-1-331 dated 

30 September 1955 to Contract AF 33(600)-5942. Convair will conduct the 
tests at Holloman Air Development Center, New Mexico, during a nine-month 
period beginning 1 October 1955, Douglas Aircraft Company will supply the 
missiles, their storage, and handling, This assignment has been divided 
into three general flight test stages ав shown on the followine pago, 


Summary of Activity ~ (Roinateted Pro-ram) 


Airplane S/N 53-1781 wos modified at the Convair San Diego Experimental 
Factory to a Rocket Туре МВ-1 launching confiruration and reinstated for 
experimental flight tests. 


At Holloman AFB the airplanes was tested for stability characteristics with 
and without the rocket, Ground work was carried out to install instru- 
mentation for tethered firing tests. 


During February instrumentation for tethered firing continued and five 
flights were performed for pylon airflow with and without the rocket, yaw 
damper checkout and recket onvironmental check, 


Future Activity 


In March the airplane will be in work status for tethered zround firing of 
rockets. , 


Launchings of inert rockets and airborne live rocket firing will be con- 
ducted, after completion of ground testing. 


This airplane will be assigned to the Convair Palmdale Facility for pilot 


proficiency, target and chase plane missions per Sales Order No, 63-1-125, 
after completion of flight test program. 


ТЕ, 


AL AIRPLANE SUMMARY OF ACTIVITY 
AIRPIANE S/N 53-1781 
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CHECKED BY нэ ІНІН КА SSIF ГЕ D MODEL. F-102 


AIRPLANE S/N 53-1787 


This airplane is assigned to Convair for а period of 12 months which commenced 
in January 1955. The formal statement of flight test assiznment for this air- 
plane as presented in Supplemental Agreement Мо. 63 dated 30 June 1955 is as 
follows: "Prototype tests of reduced weight aircraft, Phase I, 11, and 111," 
Convair has divided this assignment into five general flight test stages to 
accomplish the required flight test operations effectively. Graph on following 
page presenta five stages as programmed and performed. 


Summary of Activity 


Phase I performance and preliminary flight characteristics have been accomplished 
preceded by qualitative evaluation of airplane systems and airspeed calibrations, 
Phase II testing has been completed. Roll rate data has been obtained to sub- 
stantiate analog computer studies for the purpose of ‘establishing roll rate 
limitations, 


This airplane has confirmed the performance predictions for the 8-10 airplanes, 
The manual mode surface control system has been developed to a satisfactory 
degree and the trim servo provides а stable stick force gradient in the sonic, 
transonic, and supersonic speed ranges tested. Some additional tests may be 
required to obtain a more desirable stick force gradient. Much testing on this 
airplane was for investigation of high speed vibration or "buzz", 


During February flight testing waa performed for lateral acceleration warning 
light, pitch "є" limiter tie-in to pilot assist, beep trim development, pitch 
&ttitude and rate gain optimization, up elevator function, supersonic buffet 
study, and alternate airspeed source. 


Future Activity 


In March tests will be performed on pilot assist, lagged attitude-plus-rate 
method of obtaining pitch rate, alternate airspeed systema and buffet investi- 
gations, Tail pipe ejectors geometrically similar to those proposed for the 
1028۔7‎ will be tested on S/N 53-1787 commencing the week of 13 March and lasting 
8 weeks as authorized by Contract AF 33(600)-30169. 
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REVISED BY И N 14 | A $ ЗА 1 ІЗ _ DATE 1 March 1956: 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


AIRPLANE S/N 1728 


Assignment 


This airplane was assigned to Convair for a period of 5 months commencin* in 
February 1955. Its formal statement of fli:ht test assignment as presented 

іп Supplemental Agreement No. 63, dated 30 June 1955, of Contraet AF 33(600)-5942 | 
is a8 follous: "To be utilized for subsonic verification of armament tosts and 
supersonic tests and functional develonment of srmaments including hardware and 
dispersion studies, These testo will be conducted up to combat altitude and 
maximum Speed. Utilize for system test cf MX-1179 after completion cf armament 
teste above." Conviar has divided this assi"mment into six general test sta yas 

to accomplish the required flight test operetions effectively, The graph on 

the following page presents віх stagas ав provrammed and performed. 


Summary of Activity 


Airplane S/N 53-1788 commenced its flizht test program at Holloman AFB on 
14, March 1955. 


Convair miscile and rocket firine programs are now completed, Missile and 
rocket separation characteristics were satisfactory. No effect on engine рег- 
formance was encountered. 


During February, eight flights were performed for squib firinz, negative pitch 
rate determination and anvzle of ettack data using the cenvectron inclinometer, 


Future Activity 


Flight tests in March and April will бе for raising armament door restrictions, 
angle of attack calibration, 2-inch rocket jump anzle and Hughes Aircraft Falcon 
trajectory tests. 


This airplane will be авай 
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progran. 


138348 1) man Facility for chase 
M: де er completion of flight test 


upam ہے‎ wal. cu PARU Qa: же нальної ور چا‎ да слог ии ии з LLOC”, ا م‎ — —- 


Page ДЕ; 72,20 
Report Мо, 20-2-442-6 
04سا‎ ` [ 


ша 1 March 1956! 
NM 4-2 
( = ^or I ж? | + 
Е 
: —— با‎ ө 
; Ер мее 
| і | 
3 А =s رس ھت‎ ЗА 
40. 
: | 
: 1 
Е کا ساےہ‎ H نہب سس ہب‎ 
| I 
l 


под Бім оз PARP RINT З з. 


Airplane Dy hani o Нө- < 
sponse to Агтапец 


| qam: for H.A.0. 


ен NIECE ~ 


: | _ ۱ і 
‘ ; | | Original Plans ure Plans = - + 
бол Барака: Е جو سوا سیت‎ Абы НИЙ GE sd aa lx c ELSE رھ‎ 
: | | Convalr Report | TE 
4 | fas - | 
Е — —— بس‎ — & omm dpt te - æa we р - ME 1 Ф = * = , >y سس‎ мөн» — РЕС ЕХ — -— + | Е — s РР; 
š | | | : MEE | EK | ro : 
5 | | ) ' 100 Flight Tito To bate | | | 
5 + -> t —- t аз м + _ + -- w.. wu -+ بے‎ ght. ще T bet -- чела тате мм TU T і = 1 
: мн | ! | Contraet.,.. 40 Hrs | | | | | 
2 ' i Í 
: - а ——— + | и |. — + 80. РУ ЧА Total, , ыг .. ° е 75 Hrs us зе -+ ~ = зар ~~ x ———— M - - 1 
: 521 1 Productivé,, 68 Hra | en 4 | | | 
5 | | | ° 
Ч | : | 
У t 1 
E 
8 
k 
0 
4 


t 
4 
к 
ы 
3 
< ' 
в -— سس‎ ъч. 1 
2 
2 | 
5 1 
А . 
ا‎ 
Ё 1 
t 
LI 


PREPARED ВУ 


REPORT NO 720-8-1/2-6 


CHECKED BY амиар D MODEL Р.102 
REVISED BY DATE 1 Mareh 1956 


This airplane 18 assigned to Сопуяїг for а period of 15 months commenoinz in 

June 1955, Its formal statement of flight teat assignment as presented in 
Supplemental Agreement No. 63, dated 30 June 1955, of Contract AF 33(600)-5942, 

is: "To be utilised for recheck of Phase I, II, and 111 plus cooling ав it 

applies to first production light weight model," Convair has divided this | 
assignment into seven general flight test stages to accomplish this flight 

test operation effectively. Graph, Page 18, shows these stazes as programmed 

and performed, 


Summary of Activity 


Airplane S/N 53-1791 arrived at Edwards AFB on 21 June 1955. During the 
flutter tests to remove speed restrictions the airplane demonstrated an 
unsatisfactory buzz condition above Mach, Мо. 1.20. From July 1955 through 
January 1956 the primary flight testing consisted of buzz investigation. The 
buzz problem was corrected by installation of extended ramps on the lips of 
the engine air intake ducts enabling buzz-free flight to be accomplished at 
speeds up to the specification 1.5 Mach number. Flutter restrictions were 
removed simultaneously with the successful buzz correction flights. 


During the flights, numerous items of secondary importance were tested ~ such 
as nose wheel door airloads and deflection, dive brake effectiveness, Shelley 
unit compartment static pressure; pilot assist and turn coordinator checkout, 
air-oil cooler airflow optimization, cabin air conditioning, МІС flexibility 
and side brace loads, and time lag constant in static pressure system, The 
airplane was laid up for one month for Specification Compliance Changes, 


Throughout February 1956 the Air Force carried out Phase IV performance 
testing. 


Future Activity 


After Phase IV, tests will be accomplished on external fuel tanks, МІЗ operating 
time, sideslip feedback, spin and stall tests, canopy defor, МІЗ position 
warning, carbon monoxide, dive brake temperature and effectiveness, rudder 
effectiveness with production dive brakes and elevator stick force per "g", 
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c 9 | M P y LE REPORT NO. 20-8-142..6 
SAM цас! MODEL ٣-102 


REVISED BY m I 00 DATE 1 March 1956 
INDIVIDUAL AIRPLANE ТИЛИ CF ACTIVITIES [ | ! 3 < ! г | | n 
AIRPLANE S/N 53-1797 
àasignment 


This airplane is assigned to Convair for а period of 7 ronths, The ۶11+ 

test program is authorized by Supplemental Agreement №. 63 dated 30 June 

1955 and Sales Order 33-1-331 dated 30 December 1955 Бо Contract AF 33(600)-5942 
to demonstrate the Rockot Туре МВ-1 extension armament system Рог the Е-102 
airplane, Convair will conduct the tests et Folloman AFB during the serioj 
from January throuzh November 1956.  "ouzles Aircraft Company vill supply all 
storage end ground handlin* requirements end will be responsible for rceket, 
development, Hughes Aircreft Company will supply 211 facilities, maintonance 
en? вибішогі reculred for the XMG-l4 fire sontrol system. The сгарһ on the 
following page shows the ргогтат, 


Тре test objective is to evaluste tho extensicn method of launchin^ the Rocket 
Type МЕ-1 and to obtain data for develonment of the airplane fire control system 
апа the rocket. Secondary objectives are airplane response, rocket performance, 
and the effect of rocket blast and exhaust upon airplane strveture and power 
plant. 


The test objectives will be accomplished by firing 36 rockets under varying 
parameters. ОР these, 7 rockets will contain telemeterine unita. 


Summary of Activity 
After shakedown flights at Edwards АРВ, this с'грдаве was ferried to Holloman 
AFB on 10 February 1956, Instrumentation and installation work was carried on 
throughout the remainder of the month, 

Acti 


Flights will be for instrument calibration, armament hardware check, raising 
of door restriction, rocket fly-arcund, jettison check, rocket firin”, ХМб—14 
checkout and system evaluation. 
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PREPARED BY kupa а aporte REPORT NO 20-Е-1/72-( 


CHECKED ВУ SAN DEGO MODEL F-102 


LASSIFIED 


INDIVIDUAL AIR^LAN? SUMMARY CF ACTIVITIES 
AIR LANE S/N 53-1798 


дав алель 


This air.lane was asci,no? to Convair Рог a регіод of ono month for ar مصصہ.‎ 
7 r 

tests. Its 208161 statement cf teal assignment as presented in Supplemental 

Авгесыол uc. 63 on Contract АР 33(/00)-5042 is as Prliow: "Develonmert 

and eviluation cf flush antennu for "іга control, CN and L ss well аз 

precipitation static investi aticn." 


Develcpacnt of flisht control? will be accomplished durin- ап ?-month period 


followin; the antenna tests. Іліп is described іп 20-7-1788 dated 11 October 
1955. Ihe program is shown on the followin: ране. 


Summary of Activity 
Antenna testing рог 20-Г-124 and Addendum 1 wea accomplished from 22 September 


to 26 October 1955, Results of the tests were generally satisfactory but 
additional flights are required to complete the antenna prozram. 


Flight tests with external wing tanks have been delayed due to lack of parts. 
During Fabruary seven flishts were performed for check out of specification 
compliance changes, pilot assist, pitch damper, yaw damper, turn coordinator 


and airspeed ene cutaije air temperature calibration, This completed the 
control systeu!s initial flight evaluation. 


Future Activity 


Control system «round testa will be conducted in March followed by external 
tank installation and antenna tests. 
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Assignnent 


This airplane is being used for Weapons System Demonstration authorized by 
AMC letter MCPHFO (WCSFG) PRO-10 FJS/jem dated 24 June 1955, Activities are 
to be accomplished jointly by Convair and Hughes Aircraft Company on this 
ninth F-102A airplane, USAF S/N 53-1799. 


—— лит 


"The tests will be conducted in two parts, Part I and Part II, Part I tests, 
conducted at Edwards Air Force Base, consists of tests for checkout and 
weapon system calibration," 


"Part II tests will be conducted at Holloman Air Development Center. Part II 
consists of demonstration firing of instrumented missiles against parachute 
and drone targets. The final demonstration flight will be a salvo firing of 
tactical missiles against a drone tarzet. Snap-up demonstration also will 
be conducted. The graph on Page 2’. presents the program." 


Summary of Activity 


The airplane arrived at Edwards Air Force Base from Palmdale on 4 November 
1955. ` 


Ground work was conducted for installation of weapon system demonstration 
instrumentation, incorporation of specification compliance спаплев, and 
installation of a P-23 engine, Five flights were conducted in January for 
Shake-down and miss evaluation. 


During February five flights were performed, Two miss evaluation flights меке 
flown and three airspeed calibration flights меге completed, The Ё-103А 
produotion airspeed system was calibrated below Mach 0.85. The Fire Control 
System air data computer was calibrated except for the angle of attack inputs, 


Future Activity 


Completion of Part I at Edwards Air Force Base. Weapon system demonstration 
will follow at Holloman Air Force Base, 
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PREPARED BY Пеи o Med a: АЕ REPORT NO, 70-Р-142-6 
CHECKED BY SA" یی‎ MODEL F-10? 


REVISED BY DATE 1 Макећ 1956 
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INDIVIDUAL AIRPLANE SUMMARY OF. ACTIVITY 
AIRPLANE S/N 53-1813 


Assignment, 


This airplane is assigned to Convair Рог a period of Я months. The formal 
statement of the flight test assignment as presented in CCN 6N- 2221(201) dated 
31 October 1955 із: "This airplane shall be modified by installing a new 
vertical tail of approximately 94 square feet. The airplane shall then be 
flight tested for eight (2) months to determine the resulting improvement in 
directional stability and rolline performance. During the flight test period 
the Contractor shall revise the original modification as may be necessary ,,." 


Convair has divided this program into six general flight test staras. Тра 
graph on the following page shows the ajx stares as programmed and performed. 


Summary of Activity 


51. coupling effects with the large tail have been the primary subject for 
flight tests for S/N 53-1813 since its arrival at Edwards Air Force Base on 
10 December 1955, Іп addition tc the roll performance evaluation, flutter 
and directional stability have been tested. 


During February flights were performed to determine lateral response to roll 
maneuvers. Air Force pilots conducted evaluation flights for performance and 
roll characteristics. The results of testing indicates that roll coupling 
presents no problem with the large tail airplane. Roll testa were performed 
at what is believed to be the most severe condition of 12,000 feet altitude 
and М .95 to 1,0. The roll testing is considered to be completed. 


tu с it 


Flight tests will be performed in March to remove the present negative "я" 
limitation (3 سس‎ on the Sundstrand constant speed drive 011 system, 
lateral stick force warning at 5 degrees displacement, elevon camera fairings, 
МІС fairing link leads and landing gear operating time and linear thrust fuel 
control. Thereafter the airplane will be returned to the San Diego 
Experimental Factory for the side-stick installation, as authorized by 
Contract АР 33(600)-30169, 


—— — s -С-. x s a aaa «йн سد ہد‎ 


352-11 


- — - ا -- 
ا — — - 


Page 26 
— — Report Це. ен с. 
i от Бутан 


|. ME 


Е pue P за: Eus p T 3 2. | 
шинн НЕГ ТТІ. 


| | 
| і 
EXE 


t 
[л 
| E 


| i 
+ 
-а =: а z 
Е | : 
ہس‎ s тэ E E RH 0:02 вола С 


unbtrand 0 E p. gem 20 
ana, шэг Тев 8 


| 


злаки 


О === sas ns. ьо ےت‎ лей кей c) m нм 
— — ہچ شش‎  — Y — 


eee a 


ANALYSIS | РАСЕ 27 
PREPARED ВУ ын 2 ља ae : 25 REPORT NO 20-8.4142-6 


СНЕСКЕО BY SAN МАО MODEL. Е.102 
REVISED БҮ DATE ] March 1956 


жи w =s m s w “— ` — — Pp 77 += 


NCLASSIFIEL 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 
AIRPLANE S/N 54-1351 


Introduction 


This airplane was assigned to Convair for в period of 9 months for Phase I. 
and II testing. Its formal statement of test assignment as presented in Sup, 
Agreement No, 70, 24 October 1955 is: "To bo utilized for Phase I flight 
characteristics and basic performance, Phase II testing by Air Force and Phase 
II dynamic response, stability and control, power plant cperation, general 
systems evaluation and structural integrity demonstration," (See graph, 
following page) 


In order to accomplish the structural integrity demonstration it will be 
necessary to maintain the airplane for a period in addition to that described 
above. These tests cannot be accomplished until the data from 80 percent of 
limit load tests on S/N 53-1794 are available. The Air Force is cognizant of 
this requirement, 


Summary of Activity 


This airplane arrived at Edwards Air Force Base 18 October 1955. All flight 
testing has been primarily to investigate and correct buffet, Various cone 
figurations of spoilers, vortex generators and boundary layer slats were tried. 
The best buffet remedy is with 1-1/2" alternating vortex generators on tho 
canopy leading edge in combination with boundary layer slats between the ducts 
and the fuselage, With this arrangement the airplane is considered to be 
satisfactory for the conducting of performance evaluation, 


Future Activity 


In March flight testing will be for airspeed calibration, performance testinz 
and optimization of configurations for further remedying the buffet. 
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Tests to be conducted which have not been assigned to the 
program of a specific airplane will ba listed in a later 
report. 
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signmo | 


This airplane was assigned to Convair for а period of 18 months which commenced 
in October 1953, Тһе test assignment of this airplane was to demonstrate and 

evaluate the basic flying and operating qualities of the YF-102 airplane. This , 
program was authorized by Air Force Contract No. AF33(600)-5942, Supplemental 
Agreement Ne. 3. Graph, Page 32, presents the six flight test stages that were 
outlined in Convair Report No. 20-8-101 and ав performed. | 


Summary of Actiylty ) 


Airplane S/N 52-7994 began its test program on schedule, No major mechanical 
malfunctions were noted. A slight modification to the landing gear vas made ! 
and flutter tests were in progress. Оп 2 November 1953, on Flight No. 7, the | 
airplane crashed* and was removed from the test program, This flight test pro- | 
gram was then transferred to airplane S/N 52-7995, the No. 2 YF-102 airplane. | 


9 Power loss on take-off. Сеаг-ир landing off runway. Convair pilot survived. 
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This airplane was assigned to Convair for а period of 17 months which commenced 
in January 1954. The formal statement of test assignment for this airplane as 
presented in Supplemental Agreement No, 63 dated 30 June 1955, чав вв follows: 
"To be utilized for safety of flight tests, initial power plant performance, 
coolinz, pitch and yav rate damper systems, and pilot relief development., Assume 
minimum flutter investigation and Phase II, which was not accomplished on No, 1 
prototype." Convair divided this assignment into six general flight test 8 
, in order to effectively accomplish the required flight test operation. Graph, 
Page 34, presents the six stages as originally programmed in Convair Report №. 
20-8-103, and as performed. 


S Activit 


Preliminary airplane performance and airplane flight characteristics, inciuding 
flutter and vibration tests, were completed in the early months of this flight 
test program. Stability and control testa continued throughout the program as a 
result of control system changes made to develop the 8-10 versions. Roll rate 
studies were accomplished in connecticn with flight characteristics and computer 
analysis. 


This airplane was the second experimental model and verformed its early flights 
with unoambered leading edges and straight wins tips. These were chan^ed to 
cambered leading edges with reflexed tips and later the tips were changed to full 
camber without reflex. 


Noise levels at crew stations during ground operations, cockpit noise, radome 
glycol distribution, performance and stability tests, winz fence evaluation, and 
many development tests of the enzine components and systems were conducted during 
the period of 19 months of field operations and 163 flights, 


Contributions to the Р-102 program obtained from flight testa of S/N 52-7995 are: 
A. Developed “Yellow Canary" tall fairing, 
В. Demonstrated cambered leading edge of wings. 
С. Obtained information оп reflexed and cambered wing tips. 
р. Developed extended позе. 


Results from these items are incorporated in the 8-10 version of the Е-102А air- 
planes. 


The airplane has been assigned to Convair at Palmdale per Sales Order 63-1-125 ав 
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Assignment 


This airplane was assigned to Convair for а period ої 4 months which commenced in 
Мау 1954. The primary purpose of Convair tuctim, was tho development testing of 

the pitch and yaw damper systems. This test pro ram sas authorized by Air Force 

Contract AF33(60C)-5942, Supplemental Agreement No.63. Graph, Page зб, shows the  ., 
three flight test stages whioh were outlined in Convair Report No. 20-8-108 and 

аб performed. 


Summary of Activity ' 


The first test flight of this program was conducted on 18 Мау 1954. The flight NE 
testing proceeded on schedules with dynamic response and stability and control, 
ав related to the pitch and yaw damper systems, being the prime considerations, 


М m. тє — 


Lateral stability tests proved satisfactory and the optimum yaw damper gain set- 
tings were obtained. The pitch damping system іп its configuration at the end 

of tho development program did not produce satisfactory damping at all airspeeds 
at both high and low altitudes vith а constant gain setting. | 


The final flight of this program was conducted on 30 July when this aircraft waa 
delivered to Palmdale, California, for modification prior to delivery to Hughes | 
Aircraft Company, | 


This airplane has been assigned to the Convair Palmdale facility for pilot 
proficiency, target and chase plane missions per Sales Order No, 63-1-125, 
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NCLASSIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


IRPIANE S/N 53-1780 


Assignment 


This airplane was assigned to Convair for a period of 15 months which commenced 
in July 1954. Its formal statement of (light test assignmont as presented in 
Supplemental Agreement No. 63 dated 30 June 1955 was as follows: "To be 
utilized for Phase III testing of compenents sub-systems (pneumatic, hydraulic, 
electrical and control) tests and development." Convair divided this assignment 
into seven general flight test афачез to accomplish the required flight test 
operation effectively, Graph on following page shows these seven stages as 
programmed and performed, 


Summary of Activity 


This airplane was utilized primarily for testing and refinement of the flight 

control and automatic flight control systems which will be incorporated in the 
production version, Dynamic response data was obtained for development of the 
Hughes Aircraft Company fire control system. 


Results of tests on S/N 53-1780 have contributed greatly to the development of 
а Satisfactory flight control system for the F-102 airplanes, These have proven 
that the desien philosophy in the control system is sound and is developed to 
the point where the principal problems now are component reliability. 


All control tests have been transferred to airplanes S/N 1787 and S/N 1798 
exceot for Pneumatic Roll Rate Limiter test which was done in October 1955. 


Convair's experimental flight testing of this airplane was completed on 11 
October 1955. 


This airplane has been assigned to the Convair Palmdale Facility for pilot 
proficiency, target and chase plane missions per Sales Order Мо. 63-1-125, 
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EN CLASSIFIED 


INDIVIDUAL AIRPIANE SUMMARY OF АСТ 


AIRPLANE S/N 53-1781 


Aasiennent - (Originally Programmed) 


This airplane was assigned to Convair for a period of 14 months which commenced 
in June 1954. The formal statement of flight test sssimment as presented in 
Supplemental Agreement Ко, 63 dated 30 June 1955 із ав follows: "To be utilized 
for Phase III armament firing, functional tests and development, with normal 
and alternate armament installation,” Convair has divided this assirnment into 
five general flight test stazes in order to effectively accomplish the required 
flight test operation. Graph, followin? paze, shows these stages пэ originally 
programmed in Convair Report No. 20-8-112 and as performed. 


Summary of Activity - (Originally Programmed) 


Armament mechanism operation and structure loads were partially completed in 

the early part of the test program and later completed in May. The captive 
migsile Joads end missile launching program were completed as well ав the 2,75 
and 2,0-inch rocket programs. The armament tests were пепега11у satisfactory. 
Plight handling characteristics and stability at combat coilinz with the missile 
bay doors open were good. 


Contributions to the F-102 program obtained from the originally scheduled flight 
tests of S/N 53-1781 are: 


А, Information on separation, dispersion and trejectory of rockets апд 
missiles, satisfactory. 

В. Airplanes response to rocket and missile firing, satisfactory. Firing 
full load of rockets at maximum altitude caused no "snuffing", 

С, Developed ATM to take care of negative G flizht condition. 


This airplane completed its originally assigned flight test task. It has been 
modified at the San Diege Experimental Factory to a Rocket Туре МВ-1 launching 
configuration. 
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PREPARED BY Dp Ри ИК REPORT МО 20-8-142-6 
СНЕСКЕО ВҮ SAN йі MODEL [7-027 
REVISED ВУ DATE ] Магоп 1956 


t£ LASSIFIED 


AIRPIANE S 3-1782 


Assignment, 


This airplane was assigned to Convair for a period of one month to demonstrate 
that the functional characteristics of the production antenna installations 

were satisfactory for communication and navigation equipment for the F-102 
airplane. The testing was to further correlate flight measurements with antenna 
model studies made at Convair. This testing ws authorized by Air Force 
Contract №. AF 33(600)-5942. The testing undertaken on this airplane is shown 
on graph on разде 42. " 


Summary of Activity 


Although airplane S/N 53-1782 was scheduled for testing in August 1954, testing 
commenced 28 June 1954. After the initial shakedown flights, instrument cali- 
brating was the first undertakinz. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted con- 
currently with the communications and navigation tests. Satisfactory results 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California, for modification prior to delivery to Hughes Aircraft 


Company. 
Contributions to the F-102 program obtained from flight tests of S/N 53-1782 are: 


А. Determined that all antennas are compatible. 

B. Completed part of the F-102 antenna specification oompliance testing. 

C. Demonstrated operation of tho emergency fuel aystem, ring type dacron 
drag chute and electrical system power controller, 
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LASSIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


AIRPLANE S/N 53-1783 


Assignment 


This airplane was assigned to Convair for a period of 10 months which commenced 

in August 1954. The formal statement of flight test assizmment for this airplane 
ав presented in Supplemental Agreement Мо, 63 dated 30 June 1955 i8 as follows: 

"To be utilized for Phase III tests to include cooling problems. АТМ refriperntion 
unit, cockpit air-conditioninz, and correction of deficiencies disclosed durinz 
Phase I and II, The aircraft may also bo used for Pilot Assist System development 
in event of difficulties uith airplane S/N 52-799." Convair has divided this й 
assignment into seven general flight test вбачає іп order to effectively accomplish 
the required flight test operations. Graph on pare 44 presents these seven stages 
as originally рхгосташтед in Convair Report 20-8-1143, the periods cf flight test 
activity on each stage, the future pericds of activity currently planned on each 
8tage, and the flight time accumulated to data, 


Summary of Activity 


The original flight test program for S/N 53-1783 was changed considerably,  Instru- 
mentation calibration, production items, engine and structural cooling, and pilot 
assist phases of the test program were deleted to permit delivery of this aircraft 
to НАРС in January 1955, Dry air anti-icing, defoczsinz, and cabin ventilation and 
pressurization tests were limited to qualitative tostinz to permit delivery to WADC 
in January 1955. 


An added task of communications and navigation systems testing was completed during 
the second month of the program. These tests were transferred from S/N 1782, 


Air Force pilots evaluated S/N 53-1783 in various icing conditions, In numerous 
flights, artificial icing conditions were employed behind tanker type airoraft. 
Preliminary information indicated satisfactory performance of thia airplane in the 
icing conditions encountered, Тһе anti-icins tests were completed on 3 May with 
Flight №. 82, Аз n result of the tests in icine conditions without wing and tail 
anti-iciny, the anti-icing equipment has beon deleted from the 8-10 airplane with 
a considerable saving in weight. S/N 53-1783 was ferried from WADC to БАЕВ and 
arrived at Edwards on 15 May. This airplano has been assipned to Convair at 
Palmdale per Sales Order 63-1-125 for pilot proficiency, target and chase plane 
missions. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1723 ares 


А. Determined that the F-10? dses not remire wing and tail awtisiciug, 
B. Completed antenna specification compliance Без Мал. 

C. Demonstrated instrument flyin: cheracteristics. | ї 9 
D, Demonstrated night flying characteristics. \\ \ f. 1 1 S S l t 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITD ін Ü | ASSI FIED 


AIRPLANE S/N 53-1 


Assignment, 


This airplane was assigned to Convair for a period of 12 months commencing in 
August 1955, Its formal statement of flight test assignment as presented in 
Supplemental Agreement №. 63 on Contract AF 33(600)-5942 is ав follews: "To 

be utilized for Phase III teats to include subsonic verification of armament 

tests and supersonic test and functional development of armament including 
hardware and dispersion studies with production airframe systems, These tests | 
will be conducted up to combat altitude and maximum speed." This assi mment 

has been divided into six general flight test stages in order to fulfill the 
contract requirements effectively, Тһе graph on the following page presents 

the program. 


Summary of Activity 


Ihe structural 10848 imposed on the armament displacement mechanism were 
measured with dummy missiles in place and the airplane on the ground. Тһе 
loads were within design limits. 


Armament gear check-out tests were made in subsonic and supersonic flights at 
loads up to +3g. All loads were well within limits and gear operation times 
were acceptable, During December missile firing flights to check missile 
separation were in progress, On December ЈА the airplane was damaged in a 
landing incident and as a result all tests have been delayed. 


On January 10 the fuselage was shipped by truck to Зап Diego (Sales Order 
33-2-327) for a two-month repair period, 


Future Activity 


Flight tests will be started in April on hardware performance, A/C stability 

and response to armament operation, missile firing, rocket separation, trajectory 
and dispersion with 24 rocket doors and 36 rocket doors, armament bay air loads 
and corrosion effects. 
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INDIVIDUAL AIRPLANE SUMMARY ОР Acriyrrdb ii 0 1 А 5 $, Н ү і EU 


AIRPLANE S/N 53-1794 


Assignment 


This airplane маз assigned to Convair for a period of 13 months, Ite formal 
Statement of test assignment as presented in Supplementel Agreement Мо, 63 
on Contract АҒ 33(600)-5942 is as follows: "То ba utilized for flight ۵٥ 
determination, operaticn of high pressure pneumatic system and structural 
integrity demonstration," Convair divided this program into eight general 
flight test stages to accomplish the required flizht test operation 
effectively. Graph on following page shows the eight stages as proszrammed 
and performed. 


Summary of Activity 


The first shakedown flight and Air Force acceptance of this airplane was on 

25 August 1955. Extensive instrumentation inatallation, rework, and checks 
with numerous delays caused by fuel leaks in the pressure manifolds and віспі 
check flights were conducted throughout the rest of the stay at Edwards AFB, 
Extra instrumentation was required to investigate flight leads instrumentation 
drift. 


In February the S/N 53-1794 was ferried to the San Diego Experimental Factory 
for a four-month period of structural modification to bring the airplane to the 
final production configuration and Гог specification conformance changes and 
further instrumentaion, 


Futurg Activity 


After 21 June 1956, there will be a shakedown period,during which the airplane's 
flight characteristics and instrument calibrations will ba determined. Flight 
tests of the scheduled maneuvers will begin in the middle of July and will 
continue to a scheduled conclusion of the first part of the program by 31 
December 1956. By that time demonstration of analytical loads will have been 
completed, 
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DEFINITIONS 


ei LASSTFIED 


For purposes of this report, the following definitions apply: 
(1) Contract Flight Time - Based on 8 Hre/maintenance month. 


(2) Total Flight Time - Airplane total flight time during the period the 
airplane is assigned to Convair for Flight Testing. 


(3) Productive Flight Time - Flight time during which data in further&hoe 


of the development teat program was obtained, Аг Force Phase ІІ test- 
ing is included in thia time, 


(4) Gonvair Test - Flights in which the aircraft has taken off with a 


Convair pilot, in direct pursuit of fulfilling a portion of the scheduled 
test program (includes aborts). 
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7-102 ACCELERATED DEVELOPMENT 


DIVISION 


т 
MODEL 7-102 


TEST FROGRAM 


STATUS 
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FLIGHT TEST ACTIVITIES 
September, 1955 
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CONFIDENTIAL 


INTRODUCTION i 


This summary report is presented to show the progress of the Accelerated Develop- ! 
ment Test Program for the F-102 airplane. Contractual commitments аге compared | 
with actual accomplishments on those airplanes currently being flight tested by | 
Convair. 


Тһе F-102 Accelerated Development Test Program flight operations conducted by 
Convair аге proceeding according to schedule. Convair has completed testing on 
five of the 18 airplanes, which vill eventually be assigned to Convair for flight 
operations. To date, Convair test airplanes have been flown а total of 468 hours 
during 695 flights. 


- E aem, — 20ص8888"‎ 


The periods of individual airplane flight test utilisation and а summary of totel 
flight time 15 presented in Graphs №. 1 and ДА. A summary of the test program 
and flight time to date by individual airplanes is presented in Graphs Ко. 3 
through 12. А summary of flight time and the general purpose of the flights ace 
complished to date on all Convair test airplanes is presented in the following 
table: 
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ТІЛІ. 


Convair test airplanes flew 29.1 hours іп 41 flights during September 1955. Of | 
this total 23 hours in 31 flighte were flown toward the accomplishment of the 
Convair Development Test Program. The average productive flight time of the 
four. airplanes being flown during September мав 5.7 hours per airplane. Convair 
flew 30 flights and the Air Force flew опе. 


CONFIDEN 


. Flight test activities of special interest were: 


(а) Airplane S/N 53-1780. The flight test program has been rearranged. Only 
one item, Pneumatic Roll Hate Limiter remains to be done. | 


(b) Airplane S/N 53-1787. Roll coupling test flights were performed with side- 
slip feedback to test with variations of initial load faotor at start of 
roll and to investigate higher roll rates, A significant decrease in віде- 
slip angle and normal acceleration appears to result. Tests to determine 
the’ buffet boundaries of the airplane were flown. 


(с) Airplane S/N 53-1788. The captive missile program was completed. After 
angle of attack calibrations are done, the flight test program for this 
airplane should be completed. 


(d) Airplane S/N 53-1791. Flights were made with an additional extension on 
the engine inlet duct ramp. This resulted in cessation of buzz. (Major 
General Albert Boyd made an Air Force evaluation flight. There were no 
aircraft discrepancies on the flight). 
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The current test airplane asajgrment and test facility assignment is as follows: 


Serial №. Location Assignment 

53-1780 Edwards AFB Standby | 
| 53-1787 Едмагів АРВ Stabllity & Control, Reduced Wt. | 
| 53-1788 Hollomen АРВ Armament | 
| 53-1791 Edwards АРВ Phase І 

53-1794 Edwards APB Instrumentation for test program | 

53-1798 Edwardes AFB Antenna testa 


A summary of Convair flight operations during September 16 sa follows: | 


Serial Total Prod. Number of Days Major Ground Work | 
Дадрег | Hours Hours Fights |. — .Flowun Items oo | 
53-1780 0 0 о 0 Standby | 
53-1787 5.3 5.3 8 7 Modified pilot assist system to | 
conform to latest 1780 A/C config. 

53-1788 7.7 7.7 11 9 Armament | 
жы 525 3.6 8 6 Duct ram extensions | 
53- 0 0 0 1 5 ta 

53-1798 EA ц з гүнд change, Instrumentation | 

29.1 ام‎ М Ч 
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‚ FLIGHT TEST HOURS | 
Airplane Convair Other Ferry, Shakedown | 
S; Total fest. Agency Fami, a | | 
| | 
# 52-7994 | 1.8 1.8 |. 0,0 0.0 | 
## — 52-7995 105.0 67.2 36.1 1.7 | 
"^ 53-1779 12.6 9.9 0.8 1.9 
53-1780 52.2 45.6 5.3 1.3 | 
#* 53-1781 49.4, 42.5 0.0 6.9 | 
- 53-1782 21.1 18.4 0.3 2.4 
ww 53-1783 84.0 23.5 59.8 0.7 | 
53-1787 80.9 54.1 · 23.1 3.7 | 
5321791 13.2 11.7 0.6 0.9 | 
... 53-1794 0.5 0.0 0.0 0.5 | 
53-1798 1149 -443 — ° 9 | 
Totals 467.9 312.6 126.9 28.2, | 
52-7994 6 6 0 0 | 
52-7995 163 113 46 4 | 
53-1779 24 19 · 1 4 | 
53-1780 75 66 6 3 | 
53-1781 84 72 0 12 | 
53-1782 29 24 1 4 : 
53-1783 94 35 57 2 
53-1787 120 87 28 5 | 
53-1788 60 57 1 2 
53-1791 25 23 1 1 | 
53-1794 1 0 0 1 | 
53-1798 -44 2 لے‎ -3 | 
Totals 695 507 1⁄4 47 | 
. `, Grashed (Tests added to 7995) 
** Indicates Convair operations complete; 
жн“ Indicates airplane has not yet entered its Flight Test Program. 
| 
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m airplane is assigned to Convair for a period of 15 months which commenced in 
‚ 1954. Ив formal statement of flight test &ssignment ав presented ín CGN 
T 54-4395 (159) dated 7 April 1955 is as follows: "То be utilized for Phase III | 
testing of componente sub-systems (pneumstio, hydraulic, electrical and control) | 
tests and development." Сопуајг has divided this assignment into seven general | 
flight test stages to accomplish the required flight test operation effectively. 
Graph No. 4 presents these seven stages as programmed and performed. 
| 
| 
| 
| 


Summary of Activity 


This airplane has been utilized primarily for testing and refinement of the flight 
control and automatic flight control systems which will be inoorporated in the pro- 
duction version. Dynamic response data has been obtained for development of the 
Hughes Aircraft Company fire control system. 


| 
| 
Resulta of tests on S/N 53-1780 have contributed greatly to the development of а | 
satisfactory flight control system for the F-102 airplanes. These have proven | 
that the design philosophy in the control system is sound and 15 developed to the 
point мћеге the principal problems now are component reliability. 
All control tests have been transferred to airplanes S/N 1787 and S/N 1798 except | 
for Pneumatic Roll Rate Limiter tests. 


The airplane is on а standby basis pending receipt of Roll Rate Limiter "Gyro" 
switch. 
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NDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 
3 # 
AIBPLANE S/N 53-1787 


Assignnent 

This airplane is assigned to Convair for a period of 12 months which commenced in 
Jamary 1955. Тһе formal statement of flight test assignment for this airplane 
ав presented in СОН MSN 58-4395(159) dated 7 April 1955 18 as follows: "Prototype 
tests of reduced weight а1гогад 5, Phase I, II and III." Convair has divided 
this assignment into five general flight test etages to accomplish the required 


flight test operations effectively. Graph 5 presents these five stages as pro- 
grammed and performed. 


Summary of Activity 


Phase I performance and preliminary flight characteristics have been accomplished 
preceded by qualitative ev@luation of airplane systems and airspeed calibrations. 
Phase II testing has been completed. Roll rate data has been obtained to sub- 
stantiste analog computer studies for the purpose of establishing roll rate , 
limitations, 


This airplane has confirmed the performance predictions Рог the 8-10 airplanes. 
The manual mode surface control system has been developed to а satisfactory degree 
and the trim servo provides а stable stick force gradient іп the sonic, transonic 
and supersonic speed ranges tested. Some additional tests may be required to 
obtain а more desirable stiok force gradient. 


' Mach testing on this airplane hae been for investigation of high speed vibration or 
21 Now, the primery "buzz" investigation has been shifted to airplane. 
S N 53-1791. | 


Roll testing (inertia coupling) continued for the purpose of expanding the invest- 
igation to cover variations of initial load factor at start of roll; and, also, to 
_  $nvestigate higher roll rates. These tests are being made with а sideslip signal 
feed-back to the rudder to obtain augmentation of directional static stability. 
Preliminary evaluation of data indicates a significant decrease in sideslip angle 
and normal acceleration during 360° rolls. 


Tests to determine the buffet boundaries of the airplane were flown and the data 
are presently being analyzed. 
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4 


AIRPLANE S/N 53-1787 


Future Activity 


Programs for additional pilot assist system development testing and 8-10 control 
system component evaluation testing are being prepared. The roll testing (inertia 
eoupling) 18 ас - to continue until а satisfattory solution to the problem 

15 resolved. 


А program to establish the buffet boundaries has been assigned for future activity. 
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INDIVID L 5 OF ACTIVI 
AIRPLANE S/N 53-1788 


This airplane was assigned to Convair for a period of 5 months commencing in 

February 1955. Its formal statement of flight test assignment as presented in 

CCN MSN 5N4395(159) dated 7 April 1955 is as follows: "То be utilized for 

subsonic verification of armament tests and supersonic tests and functional 
development of armaments including hardware and dispersion studies. These tests 

will be conducted up to combat altitude and maximum speed. Utilize for systems 

test of МХ-1179 after completion of armament tests above." Convair has divided 

this assignment into six general test stages to accomplish the required flight | 


| 
| 
| 


test operations effectively. Graph №, 6 presents these six stages ав program 
med and performed. 


Summary of Activity ! 


Airplane S/N 53-1788 commenced its flight test program at Holloman AFB on 14 | 
March 1955. 


СТАС missile and rocket firing programs are пом completed. Missile and rocket 
separation characteristics were satisfactory. No effect on engine performance 
мав enoountered. 


Data has been obtained which is to bs used to eliminate the present speed re- 
gtrictiong at which the armament mechanism may be used. | 


Rocket firings for HAC jump angle computation are scheduled for October and | 
November, | 
| 


Angle of attack calibrations using the inclinometer method аге scheduled, This 
should complete the test program for this airplane. | 
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INDIVIDUAL AIRPLAME SUMMARY OF ACTIVITY 


AIRPLANE S/N 53-1791 


Assignment 


This airplane is assigned to Convair for a period of 15 months commencing June 
1955. Its formal statement of flight test assignment as presented in CCN MSN 
51-4395 (159) 18: "То be utilized for recheck of Phase І, II and III plus cooling 
ав it applies to first production light weight model." Convair has divided this 
assigment into seven general flight test stages to accomplish this flight test 
operation effectively. Graph Ко. 7 presents these stages аз programmed and per- 
formed, 


Summary of Aotivity 


Airplane S/N 53-1791 arrived at Edwards AFB on 21 June 1955. Test program in- 
flight flutter tests and low speed vibration studies were conducted. The lov 
speed, low frequency vibration study vas completed on July 27, when the source 
of vibration was found to be a regulator valve. 


The flight flutter tests were continued through September along with busz Їл» 
vestigations. An additional extension to the engine inlet duct ramp extension 
resulted in cessation of buss, Maximum Mach No. has not yet been reached. 


(Major General Albert Boyd made an Air Force evaluation flight on September 20th. 
There were no aircraft discrepancies on this flight.) 


Flight tests of flutter and buss investigations with the longer extension of the 
inlet ramp are scheduled to be continued through October. Prior to the Phase II 
flights in the near future, some of the studies to be carried out are for in- 
vestigation of pilot assist and turn coordination, in flight vibration, interim 
trim servo system, shelly unit compartment pressures, airspeed calibration and 
flight flutter teste with external fuel tanke, 
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AIRPLANE S/N 53-1794 


Assignment 


This airplane was assigned to Convair for & period of 13 months. Its formal 
statement of test assignment as presented in CCN MSN 5Н-4395(159) dated 7 April 
1955 ів ав follows: "То be utilised for flight loads determination, operation 
of high pressure pneumatic system and atructural integrity demonstration.” 
Convair divided this program into eight general flight teat stages to accomplish 
the required flight test operation effeotively. Graph No. 8 presents the eight 
stages as programmed and performed. 


Summary of Activity 


The first shakedown and Air Force acceptance flight of this airplane was com- | 
pleted at Edwards АРВ on 25 August 1955. 


The airplane was оп а work status throughout September. Its engine was changed 
from а 7-57-41 to а J-57-P23. 70. _,. 

The first flights of the Flight Test Program are scheduled for early December. 
Prior to that time, installation of test equipment and instrumentation check 
flights will be perforned. 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 


AIRPLANE S/N 52-1798 


signnent 


This airplane was assigned to Convair for a period of one month for antenna 
tests. Its formal statement of test aseignment as presented in OCN MSN 5N- 
4395 (159) dated 7 April 1955 is: "Development and evaluation of flush antenna 
for fire control, ON and L as well as precipitation statio investigation." 


The decision hae also been made to develop flight controls for an 8-month per- 
104 following the antenna teste, Air Force ів cognisant of this decision, but 
it is not yet reflected in the contract. 


Summary of Activity 


This airplane arrived at БАРВ on 13 September 1955, The airplane has undergone 
installation of the flight test instrumentation and special antenna equipment. 
Parts and instrumentation for pilot assist testing are being installed on а non=- 
interference basis of the antenna program. 


Testing of the omni-directional and glide path antennas was initiated on 22 
September 1955, 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


AIRPLANE S/N 52-7994 


Assignment 


Ihis airplane was assigned to Convair for a period of 18 months which commenced 
in October 1953. The test assignment of this airplane was to demonstrate and 
evaluate the basic flying and operating qualities of the 17-102 airplane. This 
program was authorized by Air Force Contract Ко, AY33(600)-5942, Supplemental 
Agreement No, 3. Graph No, 10 presents the six flight test stages that мего 
outlined in Convair Report Но. 20-8-101 and as performed. 


Summary of Activity 


| 
| 
Airplane S/N 52-7994 began its test program on schedule. Но major mechanical 
malfunctions were noted. А slight modification to the landing gear was made 
and flutter tests were in progress. On 2 November 1953, on Flight No. 7, the 
airplane orashed*and was removed from the test program. This flight test pro- 
gram was then transferred to airplane S/N 52-7995, the No. 2 ҮР-102 airplane. | 


* Power loss on take-off, Gear-up landing off runway. Convair pilot survived. 


222422 


У 


М 
| 
Š 


Му یی ہم‎ CE“ foa аа L5. ызм - 


77722 


222521 


РА РФ 


ИИ 


ФА 


HEREKET ТІЗЕСІНЕН BEANS DEI ЯЯНЫ SON ВЫ БЕТІН АН |‏ چوس ہی 
ЖАҒАР‏ 


UL LL 


ча Үл YN Paina 


=-===== — — —- - 1l — سا‎ _ U ہے‎ --- - 


222222) 


72217222 


GNOLIA ЗОР X OSI HINI мәсі GNOISTAÍC CT x 02 ACL ON 
—==== —— бб Ш. 02 


4... 


1 з " 
= Бо Lew gs 


о: мзаха LNIHdtiY3 2 


о ~ _ 


tH 
- 
. 


Пе می اا‎ ен 


----- ---- 


ANALYSIS со N м A IR PAGE 21 


PREPARED BY Ev ids ИЕМ qd A REPORT МО. 20-8.142-1 
CHECKED BY EAR DIEGO. MODEL F-l102 
REVISED BY DATE 3 Ost 1955 


CONFIDENTIAL 


INDIVIDUAL AIRPLANE SUMMARY ОР ACTIVITIES 


— — ma - a 


AIRPLANE S/N 52-7995 
Ass ent 


This airplane was assigned to Convair for a period of 17 months which commenced 
in January 1954. The formal atatement of test assignment for this airplane as 
presented in GCN MSN 5Н-4395(159) dated 7 April 1955, was as follows: "To be 
utilised for safety of flight tests, initial power plant performance, cooling, 
pitch and yaw rate damper systems, and pilot relief development. Assume minimum 
flutter investigation and Phase II, which was not accomplished on Мо. 1 proto- 
type." Convair divided this assignment into six general flight test stages in 
order to effectively accomplish the required flight test operation. Graph No. 3 
presents the six stages as originally programmed in Convair Report No. و‎ 102. 
and 85 performed. 


Summary ої Activity. 


Preliminary airplane performance and а1гр1ап® flight characteristics inoluding 0 
flutter and vibration teste were completed in the early months of this flight test 
program. Stability and control tests continued throughout the program ав a result 
of control system changes made to develop the 8-10 versions. Roll rate studios 

were accomplished in connection with flight characteristics and computer analysis. 


This airplane was the second experimental model and performed its early flights 
with unoambered leading edges and straight wing tips. These were changed to 
сапђегед leading edges with reflexed tips and later tbe tips were changed to full 
camber without reflex. 


Noise levels at crew stations during ground operations, cookpit noise, radome 
glycol distribution, performance and stability tests, wing fence evaluation, and 
many development testa of the engine components and systems were conducted during 
the period of 19 months of field operations and 163 flights. 


Contributions to the Р-102 program obtained from flight tests of S/N 52-7995 are: 
А. Developed "Yellow Canary? tail fairing. 
B. Demonstrated cambered leading edge of wings. 
C. Obtained information on reflexed and cambered wing tips. 
р. Developed extended nose. 


Results from these items are incorporated in the 8-10 version of the F-102A 
airplanes, 
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NDIVIDUAL AIRPLANE SUMMARY OF ACTIVI' 


Assignment 


Таја airplane was assigned to Convair for a period of 4 months which commenced in 
May 1954. The primary purpose of Convair testing was the development testing of 
the pitch and yaw demper systems. This test program wes authorized by Air Force 
Contract АҒ33(600)-5942, Supplemental Agreement №. 3. Graph No. 11 presents the 
three flight test atages which were outlined in Convair Report №. 20-8-108, and 
as performed. 


Summary of Activity i 


The first test flight of this program was condueted on 18 May 1954. The flight 
testing proceeded on schedule with dynamic response and stability and control, 
as related to the pitch and yaw damper systems, being the prime considerations. 


Lateral stability tests proved satisfactory and the optimum yaw damper gain sete 
tings were obtained. The pitch damping system in ite configuration at the end 
of the development program did not produce satisfactory damping at all airspeeds 
at both high and low altitudes with a constant gain setting. 


The final flight of this program was conducted on 30 July when this aircraft was 
delivered to Palmiale, California, for modification prior to delivery to Hughes 
Aircraft Company. 
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LANE, SUMMARY ОР ACTIVIT 


4 


AIRPLANE S/N 53-1781 


Assignment 


This airplane was assigned to Convair for a period of 14 months which commenced 
in June 1954. The formal statement of flight test assignment as presented in 
GCN MSN 58-4395(159) dated 7 April 1955, із as follows: "To be utilised for 
Phase III armament firing, functional teste and development, with normal and 
alternate armament installation," Convair has divided this assignment into five 
general flight test stages in order to effectively accomplish the required flight 
test operation. Graph No. 12 presents these stages as originally programed in 
Convair Report No. 20-8112 and as performed. 


Summary of Activity 


Armament mechanism operation and structure leads were partially completed in the 

arly part ої the test program and later completed in May. Тһе captive missile 

loads and missile launching program vere completed as well as the 2.75 and 2.0 

inch rocket programs. The armament tests were generally satisfactory. Flight 

handling characteristics and stability at combat ceiling with the missile bay | 
doors орел wap good. i 


This airplane completed its originally assigned flight test task and is currently 
being modified at the San Diego Experimental Factory to a Ding Dong launching 
configuration. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1781 are: ۱ 


А. Information on separation, dispersion and trajectory of rockets and 
missiles, satisfactory. 

B. Airplanes response to rooket and missile firing, satisfactory. Firing 
full'load of rockets at maximum altitude caused no "enuffing". 

C. Developed АТМ to take care of nsgative G flight condition. 
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Assignment 


This airplane vas assigned to Convair for & period of one month to demonstrate 
that the functional characteristics of the production antenna installations were 
satisfactory for communication and navigation equipment for the F-102 airplane. 
The testing was to further correlate flight measurements with antenna model 
studies made at Convair. This testing was authorized by Air Force Contract No. 
АР33(600)-5942, Тһе testing undertaken on this airplane is shown on Graph Ко. 11. 


Sumpary of Activity 5 


Although airplane S/N 53-1782 was scheduled for testing in August 1954, testing 
commenced 28 June 1954. After the initial shakedown flights, instrument cali- 
brating was the first undertaking. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted сопе 
currently with the communications and navigation tests, Satisfactory results 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California for modification prior to delivery to Hughes Aircraft 
Company. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1782 are: 


А. Determined that all antennas are comatible. 

B. Completed part of the F-102 antenna specification compliance testing. 

C. Demonstrated operation of the emergency fuel system, ring type decron 
drag chute and electrical system power controller. 
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LEDIVIDUAL AIRPLANE SUMMARY OP ACTIVITY 


Airplane S/N 53-1783 
Assignment 


This airplane 18 assigned to Convair for a period of lO months which commenced 

in August 1954. The formal statement of flight test assignment for this airplane 
as presented іп CCN MSN 5N-4395(159) dated 7 April 1955, із as follows: "То be 
utilized for Phase III tests to include cooling problems, ATM refrigeration unit, 
cockpit air-conditioning, and correction of deficiencies disclosed during Phase I 
and II, The airoraft my also be used for Pilot Assist System development іп 
event of difficulties, with airplane S/N 52-7995." Convatr has divided this assign- 
ment into seven general flight test stages in order to əffectively accomplish the 
required flight test operations. Graph №. 12 presents these eix stages as orig- 
inally programmed in Convair Report ZC-8-114, the periods of flight test activity 
on each stage, the future periods of activity currently planned on each stage, and 
tha flight time accumulated to dato, 


Sumpaby ої Activity 


The original flight test program for S/N 53-1783 was changed considerably. In- 
atrumentation calibration, production iteme, engine and structural cooling, and 
pilot assist phases of the test program were deleted to permit delivery of this 
aircraft to МАРС in January 1955, Dry air anti-icing, defogging, and cabin 
ventilation and pressurization teste were limited to qualitative testing to permit 
delivery to WADC in January 1955. 


An added task of communications and navigation systems testing was completed 
during the second month of the program. These teste were transferred from 5/Н 
1782. 


Air Force pilots evaluated S/N 53-1783 in various icing conditions, In numerous 
flights, artificial icing conditions were employed behind tanker type aircraft. 
Preliminary information indicated satisfactory performance of thie airplane in the 
icing conditions encountered. The anti-icing tests were comleted on 3 May with 
Flight №. 82. Ав a result of the tests іп icing conditions without wing and tail 
antieicing, the antí-icing equipment has been deleted from the 8-10 «airplane with 
a considerable saving in weight. 


S/N 53-1783 was ferried from МАРС to БАРВ and arrived at Edwards on 15 May. It is 
пом in а standby status at Palmdale, California. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1783 are: 


A. Determined that the 7-102 does not require wing and tail anti-ioing. 
B. Completed antenna specification compliance testing. 

C. Demonstrated instrument flying characteristics. 

D. Demonstrated night flying characteristics. 
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DEFINITIONS 


For purposes of this report, the following definitions apply, 


(1) 
(2) 


(3) 


(4) 


(5) 


Contract Flight Time - Based on 8 Hrs/maintenanoe month, 


Total Flight Time - Airplane total flight time during the period the 
airplane is assigned to Convair for Flight Testing. 


Productive Flight Time = Flight time during which data in furtherance 


DATE 2 Sept 1955 


of the development test program was obtained. Air Force Phase II testing 
‚ 16 included in this time. 


Anticipated Flight Time - Estimate of flight time to be conducted during 
the coming month. 


Convair Test - Flights in which the aircraft has taken off with a Convair 


pilot, іп direct pursuit of fulfilling a portion of the scheduled test 
program (includes aborts). 
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| 
This summary report is presented to show the progress to date of the Accelerated 1 
Development Test Program for the F-102 airplane. Contractual commitments are E 
compared with actual accomplishments on those airplanes currently being flight. Uy 
tested by Convair, we 
The ۴-102 Accelerated Development Test Program flight operations conducted by . 
Convair are proceeding according to schedule. Convair has completed testing on . 
five of the 17 airplanes, which will eventually be assigned to Convair for fight у 
operations. То date, Convair test airplanes have been flown а total of 49 а. FE 
during 654 flights. | Eo 
The periode of individual airplane flight test وی‎ кысмы and a ва 50: 
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* 52-7995 105,0 67.2 

* 53-1779 12.6 9.9 0.8 
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0,0 42.5 49.4 53-1781 ٭ 
23.1 48.8 75.6 53-1787 
0.9 25.3 27.6 53-1788 
.9 53-1791 

чи 53-1794 0 
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Convair test airplanes flew 28.1 hours in 45 flights during August 1955. Of this 
total 25.1 hours in 38 flights were flown towards the accomplishment of the Convair 
Development Test Program. The average productive flight time of the four airplanes 


being tested during August wes 6.4 hours per airplane. Convair flew 44 flights 
and the Air Force flew one. 


Flight test activities of special interest were: 


(a) Airplane S/N 53-1787 flew Plight №. 102 on 5 August with shock wedges 
installed forward of the engine inlet ducts. The wedges proved unsatis- 
factory. A Ram Air Turbine test was performed on 18 August during Flight 
No. 107 and a transonic and supersonic tuft study was completed on Plight 
№. 110 оп 24 August. 


(ь) Airplane S/N 53-1788 flew the first flight of the HAC 2.00 Inch Rocket 
Program on 15 august, 


(c) Airplane S/N 53-1791 flew Flight №. 20 on 18 August with an eleven inch 
inlet duct ramp extension which eliminated the buss condition below Mach 1,3. 


(d) Airplane S/N 53-1794 completed its first shakedown flight on 25 August. 


This airplane is scheduled to begin its adtual Flight Test Program on 
l December. 


The current test airplane assignment and test facility assignment is ав follows: 


Serial No. само APsigDpent 
53-1780 Edwards AFB Controls Development 
53-1787 Edvards АРВ Stability 5 Control, Reduced Wt, 
53-1788 Holloman AFB Armanent 
23-1791 Edwards AFB Phase I 
53-1794 Edwards AFB Instrumentation for Test Prog 
A Summary of Convair flight operations during August is as follows: 
Serial Totel Prod. Number of Days Major Ground Work 
Nusbar Hours Boure ELichte . Flom 
53-1780 5.3 5.3 8 7 Pericdic А Є Е Inspection 
53-1787 9.6 8.3 15 12 Shock Wedge Installation & 
Inertia Coupling Instrumentathok, 
53-1788 9.8 9.1 16 11 Rocket Tube Mod. & Eng.Shroud Work 
53-1791 2,9 2.4 5 5 Inlet Duct Extension Installation, 
Ваза Instrumentation & Pilot 
Assist Activation. 
53-1794 0.2 -2 -à А 
Totals 28.1 25.1 
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| CONFIDENTIAL 
IND 
Airplane S/N 22-1790 
йввікддеді 


| 

| This airplane is assigned to Convair for а period of 15 montbs which commenced in 

| July 1954. The forms] statement of flight test assignment for this airplane as 

| presented іп CCN MSN 58-4395(159) dated 7 April 1955, ів as follows: "To be uti- 

| lized for Phase III testing of components sub-systems (pneumatic, hydraulic, elec- 
trical, and control) tests and development." Convair has divided this assignment 
into seven general flight test stages in order to effectively accomplish the re- 
quired flight test operation. Graph №. 4 presents these seven stages ав orig- 
inally programmed іп Convair Report No. 70-8-112, the periods of flight test 
activity on each stage, the future period of activity currently planned on eech 
stage, and the flight time accumulated to date. 


г 
Summary of Activity : 
4 


Stability and control and dynamic response were the primary considerations іп the 
early phases of this test program. This Phase III airplane has been untilized 
primarily for testing and refinement of the control, damping and pilot assist 
systems whioh will be incorporated in the 8-10 version. Along with this testing, 
dynamic response date has been obtained for development of the Hughes Airoraft 
Company fire control system. 


Some testing of the pneumatic system АТМ power and cooling have been conducted along 
with the pilot assist development tests, 


Control system testing continued on S/N 53-1780 during the menth of August. 
Emphasis was placed on the optimisation of the damer and pilot assiet systems and 
turn coordinator evaluation over а greater variety of flight conditions for the 
purpose of establishing initial settings for the Р-102А systems. Conourrently, 
intensive developmental testing bas continued on the pneumatic roll rate limiter 
and on the electronic pitch "g" limiter, Environmental vibration data also wes 
obtained as part of the program to improve rate gyro reliability. 


Future testing now scheduled for S/N 53-1780 will include further development of 
the roll rate and pitch "g" limiters as well ав an evaluation of reduced foros lock 
outs in the elevon system. Pitch damper and pilot assist gain optimization investi- 
gations and turn coordinator development are also expected to continued. Following 
this, a development program for the improvement of the 8-80 and 8-82 longitudinal 
stability characteristics through the substitution of 8-10 elevons and fuel system 
components 18 tentatively scheduled. 
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1 y Lp 194 


з 


үтү А 


This airplane is assigned to Convair for а period of 12 months which commenced in 
January 1955. The formal statement of flight test assignment for this airplane as 
presented in CCN MSN 5М-4395(159) dated 7 April 1955, 18 ав follows: "Prototype 
tests of reduced weight aircraft. Phase I, II and III." Convair has divided this 
assignment into four general flight test stages in order to effectively accomplish 
the required flight test operations. Graph No. 5 presents these four stages as 
programmed in Convair Report №. 20-8-118, the periods of flight test activity on 
each stage, and the flight time accumulated to date. In the event the original 
program is revised, the future periods of activity will be indicated in addition 
to the above information. 


заго of Activity 


Phase I performance and preliminary flight characteristics have been eccomlished, 
preceded by qualitative evaluation of sirplene systems and sirspeed calibrations. 
Roll rate даба have been obtained to substantiate analog computer studies for the 
purpose of establishing roll rate limitations for the subject airplane. Roll rate 
tests are being continued for the purpose of determining the effects of various 
entry conditions and the effects of increased statio stability (via sideslip signal 
feedback to the rudder) on the roll coupling problem. 


Mach of the testing on this airplane has been devoted to an investigation of high 
speed vibration or "buzz". Many changes in airplane configuration have been made 

in search of the source of this disturbance, The primary buss investigation program 
has now been shifted to S/N 53-1791. S/N 53-1787 will support the investigation on 
a secondary basis. 


During the month of June Air Force Phase II testing waa completed, and the busz 
atudies continued. 


Thie airplane confirmed the performance predictions Гог the 8-10 airplane. The 
manual mode system has been developed to a satisfactory degree, and tests for refine- 
ment of the trim servo and Pilot Assist systems are being continued. During the 
month of August an operational oheck of the Ram air Turbine Unit also ива completed. 


A program to establish the buffet boundaries has been assigned for future activity. 
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CONFIDENTIAL 


INDIVIDUAL АТАРІАМО SUMMARY OF 4CIIVIDY 
(Continued) 


Airplane S/N 52-1758 


As. Ле ne nt, 
This airplane was assigned to Convair for a period of 5 monthe commencing іп | 
February 1955, The formal slatemen, of flight Vest assignment for this airplane і 
as presented іп CON MON 5№-4395(159) dated 7 April 1955, іс ac followt: "Io be 
utilised for subsonic verification of armament tests und supersonic tests and 
functional development of armament including hardware and dispersion studie, 

These tests will be conducted up to combat alvitude and maximum speed, Utilize 

for syateme test of МХ-1179 after completion of armament tesis above." Convair 

has divided this assignment into six general test stages in order to effectively | 
accomplish the required flight test operations. Graph No. 6 presents these six 

etages аз originally programmed in Convair Report Мо, 20-8-119, the periods of 

flight test activity on each stage, the future periods of activity presently 

planned on sach stago, and the flight time accumulated to date. 


Summary of Activity 


Airplane S/N 53-1788 was ferried to Holloman Air Рогов Base on 22 February 1955. 

It commenced the actual Flight Test Program on 14 March 1955. | 
CVÀC missile and rocket firing programs have been conducted nnd are пом con- | 
sidered complete, Тһе misaile and rocket separation characteristics appeared 
aatiefactory under the test conditions and no effect on engine performance vas 
encountered, 


Data which is to be used to eliminate the present specd restrictions at which 
the armament mechanism may be used has been obtained. 


Fast acting armament gear checke and captive missile air loads tests have been 
conducted, From the preliminary analysis it appears that the гозиев are within 
the limite expected. 


The Strike Camera installation evaluation and the collection of data Гог the 
НАС Captive Missile Program took place in August and are scheduled to continue, 


Ground engine starts without external electrical sources and angle of attack 
calibrations are scheduled to bo performed before the end of the test period. 
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Airplane S/N 53-179 
Assicnnent 
This airplane is assigned to Convair Гог а period of 15 months commencing June 1955. 
The formal statement of flight test assignment as presented in CCN MSN 1101047 isi: 
"To be utilized for recheck of Phase I, II and IIT plue cooling as it applied to 
the first production light weight model." Convair has divided this assignment into 
seven gensral flight test stages, in order to effectively accomplish this flight 
test operation. Graph No, 7 presents these stages as originally programmed in 
Convair Report No. 20-8-120, the periods of flight teat activity on cach stage, 


the future periods of activity currently planned on each stage, and the flight, 
time accumulated to date. 


Summary of Activity 


Airplane S/N 53-1791 arrived at Edwarda Air Force Base on 21 June 1955. After five 
shakedown flights, it commenced ita flight test on 30 June. During the first month 
of the Test Program in flight flutter tests and low speed vibration studies were 
conducted. The low speed lov frequency vibration study was considered complete on 
July 27, when the source of the vibration was determined to be а regulator valve. 


The flight flutter tests were continued through August along with buss investigs- 


tions. An extension added to the engine inlet duct ramp resulted in increasing 
the Mash number at which buzz wes first encountered. 


Flight tests of flutter and buzz investigations with a longer extension of the 
inlet ramp аге scheduled to be continued through September, Investigation of Pilot 
Assist and turn coordination, dive brake effectiveness, performance with wing 
fences removed, nose wheel door sir loads, and afterburner nozale actuator tenp- 
eratures are some of the studies scheduled to be carried out in tho future. 
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CONFIDENTIA 


INDIVIDUAL AIRFLANE SUMMARY OF ACTIVITIES 
(Continued) 


Airplane S/N 53-17 


Ass nt 


nent of test assignment for this airplane as presented іп CCN MSN 5N-4395(159) 
dated 7 April 1955 was as follows: "To be utilized for flight loads determination, 
operation of high pressure pneumatio system and structural integrity demonstration." 
Convair divided this program into six general flight test stages in order to effso- 
tively accomplish the required flight test operation. Graph No, 8 presents the six 
stages аз programmed. 


Summary of Activity 


This airplane arrived at EAFB on 16 August 1955. The first shakedown and Air Force 
acceptance flight was completed on 25 August. 


The first flights of the Flight Test Program are scheduled for early December, 


Prior to that time installation of test equipment and instrumentation oheok flights 
will be performed. 
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CONFIDENTIAL 
INIVIDUL ALAPLANE- ہت‎ OE ДОП 


Airplane S/N 52-7994 
AssigbMeni 


This airplane was assigned to Convair Гог а period of 18 months which coumenoed 
іп October 1953. The test assignment of this аігрізпе was to demonstrate and 
evaluate the basic flying and operating qualities of the IF-102 airplane. This 
program was authorised by Air Force Contract No. АЕЗ3(600)-5942, Supplemental 
Agreement №. 3. Graph No. 10 presents the six flight test stages that were 
outlined in Convair Report No. 20-8-101, 


Summary of Aotlviir 

Airplane S/N 52-7994 began its test program on sohedule. No major mechanical 
malfunctions vere noted. А alight modification to the landing gear was made 
and flutter tests were in progress. Оп 2 November 1953, on Flight No. 7, the 


airplane crashed and was removed from the test program. This flight test pro- 
gram was then transferred to airplane S/N 52-7995, the No. 2 IF-102 airplane. 
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INDIVIDU 


Acsignment 


This airplane was assigned to Conwair for a period of 17 months which commenced 
in January 1954. The formal statement of test assignment for this airplane as 
presented in CON MSN 58-4395(159) dated 7 April 1955, was ав follows: "То ђе 
utilized for safety of flight tests, initial power plant performance, cooling, 
pitch and yaw rate damper system, and pilot relief development. Assume minimum 
flutter investigation and Phase II, which was not accomplished on No. 1 proto- 
type." Convair divided this assignment into six general flight test stages in 
order to effectively accomplish the required flight test operation. Graph №, 3 
presents the six stages ав originally programmed in Convair Report No. 20-8-103, 
and the periods of flight test activity on each stage. 


Summary of Activity 

Preliminary airplane perforwance and airplane flight characteristics inoluding 
flutter and vibration tests were completed in the early months of this flight test 
program, Stability and control tests continued throughout the program as a result 


of control system changes made to develop the 8-10 versions. Roll rate studies 
were accomplished in connection with flight characteristics and computer analysis. 


This airplane was the second experimenta] model and performed its early flights with 
uncambered leading edges and straight wing tips. These were changed to cambered 
leading edges with reflexed tips and later the tips vere changed to full camber withe 
out reflex. From а qualitative point of view, the cambered wing tips have not had 
an appreciable effect on the performance or stability characteristics of the віг- 
craft, 


An extended nose was evaluated and several tail cone configurations vere compared, 
the enlarged elevon fairing being one of them. Some variations were made to the 
elevon fairing during the tests and this along with the extended пове were incorp- 
orated into the production models of the airplane. 


Noise levels at crew stations during ground operations, cockpit noise, radome glycol 
distribution, performance and stability tests, wing fence evaluation, end many 
development tests of the engine components and systems were conducted during the 
period of 19 months of field operations. 


The final flight of the test program was flown on 1 July and the airplane vas ferried 


to San Diego on 8 July pending assignment. 1% completed 163 flights during the test 
programs. 
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Assignment 


This airplane was assigned to Convair for a period of 4 months which commenced in 
May 1954, The primary purpose of Convair testing мав the development testing of 
the pitch and yaw damper systems. This test program was authorized by Air Force 
Contract AF33(600)-5942, Supplemental Agreement No. 3. Graph No. ll presenta the 
three flight test stages which ware outlined іп Convair Report №, 20-8-108, 


Summary of Activity | 


The first test flight of this program was conducted on 18 May 1954. The flight, 
testing proceeded on schedule with dynamic response and stability and control, 
as related to the pitch and yaw далрег systems, being the prime considerations. 


lateral stability tests proved satisfactory and the optimum yaw damper gain set- 
tinge were obtained. Tho pitch damping system in ite configuration at the end 
of the development program 414 not produce satisfactory damping at all airspeeds 
at both high and low altitudes with a constant gain setting. 


The final flight of this program was conducted on 30 July when this aircraft uas 


delivered to Palmiale, California, for modification prior to delivery to Hughes 
Aircraft Company. 
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| ађе 5 - 
| Analgrment, 


| This airplane was assigned to Convair for a (гоа of 14 months which commenced 

| in June 1954. The formal statement of flight test assignment as presented in 

| CCN MSN 5N-4395(159) dated 7 April 1955, is as follows: "То be utilised for 

| Phase III armament firing, functional tests and development, with normal and 

| alternate armament installation." Convair bas divided this assignment into five 
| general flight teat stages in order to effectively accomplish the required flight 
| 


| test operation, Graph №. 12 presents these stages аз originally programed in 
| Convair Report №. 20-8-112. 


REVISED ВУ 


| Summary of Activity 


Armament mechanism operation and structure loads were partially completed in the 
early part of the test! program and later completed in May, The captive missile 
loads and missile launching program were completed as well as the 2.75 and 2.0 
inch rocket programs. The armament teste were generally satisfactory. Plight 
handling characteristics апа stability at combat ceiling with the missile bay 
ddors open was good. 


This airplane coupleted 118 originally assigned flight test task and ls currently 


being modified at the San Diego Experimental Factory to а Ding Dong launching 
configuration. 
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АЈтрларе S/N 53-1782 
Asalgument 


This airplane was assigned to Convair for a period of one month to demonstrate 
that the functional characteristics of the production antenna installations were 
satisfactory for communication and navigation equipment for the F-102 airplane. 
The testing мав to further correlate flight measurements with antenna model 
studies mide at Convair. This testing was authorized by Air Force Contract No. 
AF33(600)-5942. The testing undertaken Бу this airplane 16 shown on Graph №. ll. 


Summary of Aotivitr | 


Although airplene S/N 53-1782 was scheduled for testing in August 1954, testing 
commenced 28 June 1954. After the initial shakedown flights, instrument cali- 
brating was the first undertaking. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted con- 
currently with the communications and navigation tests, Satisfactory results 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California for modifioation prior to delivery to Hughes Aircraft 
Company. 
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Aseignnent 


This airplane is assigned to Convair Гог a period of 10 months which commenced 
in August 1954. The formal statement of flight test assignment for this airplane 
as presented in CCN MSN 58-4395(159) dated 7 April 1955, is ав follows: "То be 
utilized for Phase III tests to include cooling problems, ATM refrigeration unit, 
cockpit air-conditioning, and correction of deficiencies disclosed during Phase I 
and ІІ. The aircraft my also be used for Pilot Assist System development іп 
event of difficulties with airplane S/N 52-7995." Convair has divided this assign- 
ment into seven general flight test stages in order to effectively accomplish the 
required flight test operations. Graph №. 12 presents these віх stages аз orig- 
inally programmed in Convair Report 20-8-114, the periods of flight test aotivity 
on each stage, the future periods of activity currently planned on each stage, and 
the flight time accumulated to date. 


Summary of Activity 


The original flight test program for S/N 53-1783 was changed conaideratly. Ine 
strumentation calibration production item, engine and structurel cooling, and 
pilot assist phases of the test program were deleted to permit delivery of this 
aircraft to МАРС in January 1955. Dry air anti-icing, deforginp, and cabin 
ventilation and pressurization tests were limited to qualitative testing to permit 
delivery to МАРС in January 1955. 


An added task of communicationg and navigation systems testing was completed 
during the second month of the program. These tests were transferred from S/N 
1782. 


Air Force pilote evaluated S/N 53-1783 in various icing conditions. In numerous 
flights, artificial icing conditions were employed behind tanker type aircraft. 
Preliminary information indicated satisfactory performance of thie airplane in the 
icing conditions encountered. The anti-icing tests were completed оп 3 May with 
Flight №. 82. As а result of the tests 1n icing conditions without wing and teil 
antieicing, the antd-icing equipment hes been deleted from the 8-10 airplane with 
а considerable saving ín weight. 


S/N 53-1783 was ferried from WADC to RAFB and arrived at Edwards on 15 May. It is 
now in а standby status at Palmdale, California. 
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Report №. 20-8-512-22 covering week ending 31 July. 

Report No. 20-8-512-23 covering week ending 7 August. 
Report Мо, 20-8-512-24 covering week ending l4 August, 
Report №. 20-8-512-25 covering week ending 21 August. 
Report Ко. 20-8-512-26 covering waek ending 28 Auguat. 
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For purposes of this report, the following definitions apply. 
(1) Contract Flight Time - Based on B Hrs/zaintenance month, 


(2) Total Flight Time - Airplane total flight time during the period the 
airplane is assigned to Convair for Flight Testing. 


(3) Productive Flight Time ~ Flight time during which date in furtherance 
of the development test program was obtained. Air Force Phase II testing 
ів included in this time. 


(4) Anticipated Flight Time = Estimate of flight time to be conducted during 
the coming month. 


(5) Convair Test ~ Flighte in which the airoraft hes taken off with a Convair 
pilot, in direct pursuit of fulfilling а portion of the scheduled test 
program (includes aborts). 
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abstract 


The inherent stability provided by the 40% increase in vertical tail 
area is sufficient to eliminate any roll restrictions because of inertial coup- 
ling dangers. These roll tests show that the test airplane has less inertial 
coupling effects and better handling and general flying iqualities than the 
standard F-102A with the sideslip feed-back operating. The 100% relia- 
bility of the large tail is much more desireable than the small tail with a 
sideslip feed-back which does not incorporate а satisfactory safety device. 
The performance of the airplane has not been perceptibly changed. An 
aileron restriction of 10 degrees (total deflection) brought about structural 
considerations is adequate for operational reavirements of the clean air- 


plane. Aileron requirements for spin recovery and asymmetric load con- 
ditions, however, were not determined. | 
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introduction 


'This Technical Note presents an evaluation of 
the rolling characteristics of the F-102A with a 
40% enlarged vertical stabilizer. These flight tests 
were conductéd under the authority of the Com- 
mander, Air Force Flight Test Center, at the request 
of the Air Research and Development Command. 
The tests were accomplished at Edwards Air Force 
Base from 11 January to 24 February 1956. Fifteen 
flights totaling 12 hours and 5 minutes were re- 
quired in the F-102A airplane USAF No. 53-1813 
to complete the evaluation. The evaluation pilots 
were: J. S. Holtoner, Brig. General, USAF; H. A. 
Hanes, Colonel, USAF; R. M. Baker, Colonel, USAF; 
Е. К. Everest, Lt. Colonel, USAF; К. L. Stephens, 
Major, USAF; S. R. Childs, Major, USAF; R. M. 
White, Captain, USAF. 

The F-102A airplane USAF No. 53-1813 is a 
standard production F-102A except thar it has a 


ROLL LIMITATIONS: 


‘AIRSPEED LIMITATIONS: 


LOAD LIMITATIONS: 


Maximum airspeed, clean configuration: 450 knots IAS ог 1.25 
Mach number, whichever occurs first. 


‘Maximum airspeed, gear ‘dow :240 knots IAS. 


"glove fit" vertical stabilizer which increased the 
area from 68.33 to 95.14 square feet. The test ай- 
plane does not have} a production "yoke" stick but 
the total aileron available is 14 degrees, the same аз 
a production airplane. The test airplane was pow- 
ered by a J57-P-41 trimmed- -up to simulate a J57-P-23 
engine. All other F- -102A aircraft have J57-P-23 en- 
gines installed. The engine start gross weight of the 
airplane was 27,640 pounds with a cg of 29.6% 
MAC. The enlarged vertical stabilizer is quoted as 
increasing the airplane gross weight by 166 pounds. 
The control system! is a standard F-102A control 


system which includes a yaw damper, and a turn 


coordinator. The pitch damper was installed but 
inoperative during these tests. Telemetering facili- 
ties were used to obtain airplane response and con- 
trol position data айа for ground monitoring dur- 
ing the test flights. Performance data was obtained 
by photopanel. | 

The limitations for this evaluation described Бу 
the contractor are as follows: 


| 


Abrupt roll maneuvers are limited to altitudes in excess of 
12,000 feet. 


W Roll maneuvers may be pérforiied with maximum available 
aileron and to 2 to 3 degrees of ‘critical elevator. 


Normal load factor — Symmetrical +3.59 —1.89 — Asymmet- 
"са! +3.09 — 1.0g. | 


Ш Lateral load factor —0.5g (This 
data is obtained and analyzed).: 


restriction may be lifted as 


B roll evaluation 


Inertial coupling effects in rolls have been re- 
duced in thé F-102A airplane with the enlarged 
vertical tail area so that no divergence in sideslip 
is encountered. Several two and three turn con- 
tinuous rolls were made and the data shows the 
sideslip angle did not diverge during these rolls. 
The effect of elevator deflections were checked dur- 
ing the rolls and the increase in sideslip angles was 
negligible. The maximum sideslip angle encountered 
during these tests was 6.5 degrees at 15,000 feet and 
0.62 Mach number. 

The directional stability provided by the en. 
larged vertical tail is better than chat of the stand- 


ard F-102A with sideslip feed-back operating. At 


35,000 feet and 0.77 Mach the test airplane rolled 
185 degrees per second with 13 degrees of aileron 
and maximum sideslip of 6.0 degrees. The standard 
Е-102А under similar flight conditions, with side- 
slip feed-back operating, rolled 170 degrees per 
second with 15 degrees. of aileron and maximum 
sideslip angles of 5 to 9 degrees. 

The contractor maintains that the struccural 
loads incurred with a “glove fit" tail approach the 
limit loads iñ rolls with full aileron deflection at 


low altitudes and high airspeeds. Ап aileron restric- 


tion of 10 degrees instead of present 14 degree (total 
aileron deflection) has been recommended by che 
contractor to prevent conditions which might result 
in structural failure. А 10 degree aileron limitation 
has little effect on the roll capabilities at low air- 
speeds. In «Бе power approach configuration at 180 
knots, there is little decrease in roll rate experienced 


with decrease in aileron deflection from 14 degrees. 


to 10 degrees, The time required to roll through 30 
degrees of bank angle is .70 seconds with 14 degrees 


aileron and .83 seconds with 9 degrees aileron. The. 


roll capabilities at higher speeds are reduced with 
a 10 degree aileron limitation so that. ас 15,000 feet 
and 0.53 Mach number rhe maximum roll rate is 
reduced from' 150 degrees per second to 110 degrees 
per second. Ас 0.81 Mach nuinber, the maximum 


roll rate is reduced from 205 degrees per second 


to 180 degrees per second. The time to roll through 
100 degrees of bank angle using 13 degrees of 
aileron was 0.95 seconds at 15,000 feet and 0.62 


| 
| 


Масћ number. Under the same conditions of speed 
and altitude, 1.05 seconds were required for 100 
degrees of bank angle using 10.2 degrees of aileron. 
The amount of aileron obtainable decreases with in- 
crease of IAS at low altitudes so that 14 degrees of 
aileron is available ас 180 knots IAS and only 10.5 
degrees 15. available at 480 knots. With a limitation 
of 10 degrees, the| maximum aileron available at 
high speed would undoubtedly be reduced further. 
'The aileron requicéments for spin recovery or asym- 
metrical load conditions аге unknown. 

Presently being considered by the contractor is 
non-linear aileron force-deflection gradient such that 
the gradient is essentially constant to 10° aileron 
deflection and jumps to a higher constant gradient 
for the range of 10 to 14 degree total deflection. 

Rolls were accomplished at 180 knots IAS with 
gear down at 12 ,000 Їеес, These rolls were made 
through approximately 120 degrees change in bank 
angle (60 to 60 degrees). The yaw damper and turn 
coordinator were óperating during these rolls. In 
these rolls the roll fate tends to a constant value 
at large aileron angles possibly because of increasing 
sideslip angles (approaching five degrees) and loss 
of aileron effectiveness. The data is presented in 
Figure 1, Appendix I, and the roll data is listed іп 
Table 1 of Appendix I. 

Rolls were accomplished in the cruise configura- 
tion at 15,000 feet in the speed range of 0.53 to 0.95 
Mach number. Rolls were made through 120, 360 
and 720 degrees chánge in bank angle. The 720 de- 
gree rolls were made то determine if any adverse 
effects occurred іп jcontinuous rolls. The roll time 
histories in Figures 6 through 8, Appendix I show 
that the sideslip angle reached a peak in approxi- 
mately 1 second аћа did not reach a steady state 
response at time of recovery. In most 360 degree 
rolls the sideslip апрје reached a peak in 1 second 
and a second slightly higher peak occurred during 
recovery. The maximum sideslip angle obtained dur- 
ing all of «Не roll] rests was 6.5 degrees in a two 
turn roll with 175 degrees per second rate of roll at 
0.62 Mach number and 15,000 feet altitude. Elevator 
deflections. of 2.5 degrees up to 1.25 degrees down 
were made during the rolls. The effects on sideslip 
angle were not noticeable. The roll characteristics 
are presented in Figure 2, Appendix I. The sideslip 
angles are negligible in rolls using up to 10 degrees 
of aileron deflection and vary from 1 to 6.5 degrees 


with 10 со 14 degrees of aileron deflection. These 
rolls are presented in tabular form in Table 2, Ap- 
pendix I. = 

Rolls were accomplished ас 0.77, 0.92 and -1.12 
Mach number ас 35,000 feet from wings level 
through 360 degrees or more. Time histories of 
some typical rolls.are presented in Figures 9 chrough 
13, Appendix I. These rolls show the characteristic 
of the sideslip angle is not divergent during one to 
four continuous rolls. This data shows that the in- 
herent stability of che aircraft is sufficient to be free 
of inértial coupling dangers. Elevator deflections of 
2.5 degrees up (А/С nose up) to 1.4 degrees down 
were made during these tests and the data did not 
show any appreciable increase in sideslip angle. 
The гої! characteristics are presented in Figures 3 
through 5, and Table 3, Appendix I. 


dynamic lateral-directional 


stability 


The dynamic lateral-directional stability char- 
acteristics of this airplane are excellent with the yaw 
damper and turn. coordinator operating. It requires 
1.0 to 1.5 cycles for the oscillations to completely 
damp out, With the yaw damper off the oscillacions 
damp out very slowly and do not meet Air Force 
Specifications, although the conditions encountered 
are not dangerous. The tests were accomplished at 
35,000 feet at 0.77, 0.92 and 1.12 Mach numbers. 
The data is presented as time histories in Figures 14 
through 16, Appendix I. 


static directional stability 


The airplane has satisfactory static directional 
stability. It requires right rudder and left aileron 
to produce a left sideslip. The static directional 
gradient of this airplane with the enlarged tail is 
about 2 degrees of rudder per 1 degree of sideslip 
and the rudder area is 1130 square inches. The 
УЕ-102А had a rudder area of 1383 square inches 
and 1 degree of rudder produced 1 degree of side- 
slip. The rudder area of the standard F-102A is 
1070 square inches. 


Е 
1] 
1 

| 


The static directional tests were conducted at 
altitudes of 12,000 and 35,000 feet with the yaw 
damper and turn cobrdinator operating. The pilot 
attempted to obtain full rudder deflection during 
the tests but was not able to because the "4" box is 
scheduled to limit rudder deflection with “q. The 
data is presented in Figures 17 and 18, Appendix 
I. These plots show the rudder effectiveness and 
the maximum rudder| deflections for the speeds 
presented. | 
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performance evaluation 

The climb регЮғіпапсе of the test aircraft is 
essentially the same a$ obtained on the Phase II 
YF-102A airplane. Тһе effects of the large tail on 
climbs are within the|limit of test accuracy. Two 
check climbs at maximum power were made то 
altitudes above 53,000 feet. The data obtained below 
45,000 feet is not valid for comparison purposes 
because the speed schedule as flown at lower alti- 
tudes was much greater than the recommended 
climb speed schedule. |The climb data is corrected 
to the same standard thrust used for the Phase II 
tests (AFFTC-TR-55- 31). The data ‘is presented in 
Figure 19, Appendix 1, with the Phase П data in- 
cluded as dashed lines! 

Maximum level fight speeds obtained at 37,000, 
44,000 and 51,000 feet indicated a very slight change 
from those of the aircraft with a small tail. The 
differences, however, аге within the limits of test 
accuracy. This data is |presented in. Figures 20 and 
21 as drag versus Mach. number and drag coefficient 
versus Mach number. | 

The engine used for these tests was а ]57-Р-41 
trimmed-up to simulate а ]57-Р-23 engine, as was 
done in the Phase 11 program: The static thrust run 
indicates slightly less thrust at maximum and mili- 
tary power for static. Conditions than was obtained 
during the Phase II program. The thrust coefficient 
is also less than the ейгПег test and is presented in 
Figure 22, Appendix I! 


conclusions _ | 
d It is concluded that: 


m No roll limitations are required because ot inertial coupling effects. 

8 The roll capabilities with the increased area tail meet the roll requirements 

to perform operational and non-operational type maneuvers. 

Ш The directional and roll-coupling stability of the aircraft has been improved; 

however, the requirement for the yaw damper and turn coordinator still exists. 

| Ш The performance of the airplane has пої been appreciably affected as there 
is negligible change in ceiling and maximum speed. 

Ч Ш А restriction of 10 degrees (total) aileron deflection has been requested by 

| the contractor to prevent structural failure of the enlarged tail. This restriction; is 

| acceptable for normal operation providing the pilot is able to obtain 14 degrees 

| (total) айегоп deflection for emergency conditions. At present the aileron require- 

ments for spin recovery and asymmetric load conditions are unknown. ___ 


recommendations 


it is recommended that: 


Ш The increased area tail be included on ай Е-102А aircraft. 


Ш This change be incorporated prior to delivery of any F-102A aircraft to using 


Ш Spin requirements and asymmetric conditions be investigated as soon as 
possible to determine the aileron requirements for all flight conditions. 


agencies. 


Ш An investigation be made to determine the aileron restriction with “و۶‎ and 
Mach number to satisfy structural limits. 


discussion 


The elevons of the F-102A airplane perform a 
dual function by operdting differentially as ailer- 
ons and іп unison as elévators, Total aileron was 
computed by taking the algebraic summation of 
the elevon positions with down elevon considered 
negative. The direction of aileron (left or right) 
was chosen according tó the direction it tends to 
make the aircraft roll. The time history plots in 
this Appendix have beén presented as one half 
of the total aileron displacement. it is not the trace 
of a single elevon. 

Elevator displacemént is the average of the 
two elevons with up deflection tending to cause the 
aircraft to pitch up. Thé elevator deflections pre- 
sented in the time history plots in this Appendix 
show the elevator deflections from trim and are 
not absolute values of elevator position. 

The sideslip angle, as presented, indicates the 
opposite of yaw angle іаѕ measured with а yaw 
мапе installed оп ће пбзе boom. 

The climb and level flight performance dota 
were corrected to standard conditions in the same 
manner as outlined in AFFTC-TR- 55-31, the Phase Il 
report on the YF-102A. The engine used for these 
tests (also for the ХЕЛО2А) was а J57-P-41, 
trimmed-up to simulate а J57-P-23 engine. 
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FOREWORD 


This report presents results of the F-102A Compressor Stall Fix Development 

flight test program, Test plans for this program, Convair Report GD/C-AYC-69-003, 
were prepared in accordance with findings of the compressor stall investigation 
program reported in Сопувіг Report GD/C-BHF-69-001, July 1969. Seven engine inlet 
duct configurations were evaluated using aircraft F-102A Serial Number 56-1151. 
Only one engine modification was evaluated on a by-product basis, because engine 
responsibility was transferred to OCAMA after program start and authorization from 
ОСАМА to continue the engine fix evaluation is still pending. Due to the large 
quantity of information obtained during the compressor stall fix development 
program, this report was prepared in two volumes; Volume I containing the analysis 
and summary information, with the bulk of substantiating data presented in Volume 
II; : 


Under authority of SAAMA Contract Number АР-11608-69-0-2181, Work Statement 
Request УЕ-06, flight tests were conducted from 21 July through 20 October 1969. 


General Dynamics/Convair, San Diego, California, was assigned prime responsibility 
in areas of aircraft maintenance, theoretical analysis, test program, coordination, 
instrumentation, data collection, data analysis and reporting. The Aero Propulsion 
Lab at Wright-Patterson AFB provided an assist by generating specific engine stall 
data for sea level conditions. During the test program, maintenance and support 
were also provided by the following bases: | 


Tyndall АРВ, Florida Ellington AFB, Texas 
Nellis AFB, Nevada MacDill AFB, Florida 
Luke AFB, Arizona | Edwards АРВ, California 
Kirtland AFB, New Mexico Barksdale AFB, Louisiana 
Webb AFB, Texas Ontario AFB, California. 


This work was administered under direction ої J, L. Tubbs, Project Engineer for 
Service Engineering Division, Directorate of Materiel Management, San Antonio Air 
Materiel Area, Kelly Air Force Base, Texas. 


ім 


ABSTRACT 


This report presents results of the flight test program to evaluate several 
engine inlet duct modifications and to evaluate on а by-product basis an 
engine modification for the purpose of minimizing the occurrence of F-102/ J-57 
compressor stalls, 


The engine modification consisted of increasing the first stage turbine nozzle 
area (A5) by 3%. The modification increased the compressor stall margin 
substantially at the higher Reynolds Number Index, and this increase improves 
the engine tolerance to ice crystal ingestion. It has little or no effect at 
the low Reynolds Number Index where additional margin is needed. 


A total of seven engine inlet duct configurations, in addition to the clean 
baseline duct, were evaluated. The most effective modification to reduce 

weather induced compressor stalls consisted of an aft horizontal vane installed 
at 6 degrees nose-up relative to water line, plus an outboard strake in both left 
and right ducts, placed ahead of the horizontal vane. The proposed engine stall 
modifications still require evaluation, however, it is recommended that: (1) 
engine A5 area be increased аз tested, or perhaps аз later improved, and (2) the 
labove specified duct modification be incorporated іп all F-102 aircraft to 
minimize the occurrence of weather induced compressor stalls. ` 


1.0 DISCUSSION 


Тре Е-102А/257-Р2ЗА compressor stall investigation program, Reference А, was 
initiated following increasing frequency of F-102A compressor stall reports. 
In certain cases, these stalls contributed to major accidents. Of the three 
fighter aircraft with 4-57 engines, the F-102 experienced more compressor 
stalls. Revision of operating procedures, i.e., avoidance of severe storms 
reduced incidents, but the problem was still of such magnitude that it was 
investigated by the Air Force. From this investigation, it was deemed 
necessary to instrument an F-102/J-57 and conduct tests to determine causes 
of engine stalls amd to recommend corrective action. This resulted in 
authorization of & compressor stall ground and flight test program under 
authority of SAAMA Contract Number АР-11608-68-0-0132, Work Statement 
Request 0012, Amendment AC titled "F-102 Compressor Stalls". Work on this 
program was started 7 April 1968. This program was completed on 9 February 
1969 and was reported in Reference A. Results of this investigative ground 
and flight test program described above resulted in initiation of the test 
program covered by this report. 


The purpose of this report is to present results, conclusions and recommenda- 
tions of the test program conducted to evaluate several engine inlet duct 
modifications and one engine modification with the purpose of minimizing 
F-102 compressor stalls. 


During the course of the program, seven engine inlet duct modifications, іп 
addition to the clean inlet duct, were tested.  Convair engineering drawings 

FT 11-6802}, ЕТ 11-68025, sheets 1 and 2, and FT 11-68027 were the basic 
drawings used to modify the aircraft for the seven duct modifications. Figures 
7, 8, 9, 12, and 14 illustrate the components used in the duct modifications. 


Test flights were conducted 21 July through 20 October 1969, on F-102A airplane 
S/N 56-1151. Other highlights are shown in Program Milestones, Table I-1. The 
flight test program consisted of 35 flights for а total of 49.8 flight hours. 
Weather penetration flights were conducted on 16 flights for а total of 10 
separate compressor stalls. Flight maneuvers included snap-ups, roller coasters, 
and others to induce compressor stalls or to evaluate the effect of duct modi- 
fication on inlet pressure distortion. Compressor stall was experienced during 
snap-up maneuvers on three flights. Flight test operations were conducted from 
و‎ Air Force Bases, in addition to Lindbergh Field, San Diego. 


1.1 


1.2 


1.0 DISCUSSION (Continued) 


MODIFICATIONS TO THE PROGRAM PLAN 


The program was modified to adapt to the accumulated test results. The 
first such echange was elimination of the vertical splitter extension 
(Configuration 3 in the program plan). This was originally intended for 

& back up eonfiguration should problems develop with Configurations 1 

and 2, aft and forward horizontal vanes respectively. Since both 
configurations 1 and 2 performed to expectations, the need for back-up 

no longer existed and with the concurrence of ЗААМА the back-up 
configuration was dropped from the test schedule. The second modification 
to the program was due to test results of Flight 61, which was ostensibly 
а, clean duct flight test. Test results showed that the support strakes 

for configurations 1 апа 2 exerted considerable influence on the flow field 
with the appearance of forward vane effects. Testing & combined configura- 
tion (aft vane plus forward support strakes) followed by testing with the 
forward support strakes alone was initiated to help isolate the forward 
support strakes effect. This program change led to а further program 
change since it was confirmed that the forward vane area near the outboard 
wall was quite sensitive. Two different strake configurations were tested 
to determine the influence of counter rotational devices (88 discussed in 
the program plan) in this sensitive duct area. 


TECHNICAL DISCUSSION OF TEST RESULTS 


A procedure was specified in the program plan to generate suitable means 
for comparing test data of the several configurations. This procedure was 
followed аз а general guide with such deviations as required to accommodate 
input changes. 


The Aero Propulsion Lab (AFAPL) at WPAFB provided an assist by generating 
the зеа level No stall line аз а function of temper&ture at Station 3. 
This is shown in Figure 1. These data were developed by adding ап inter- 
cooler between the low pressure rotor and the high pressure rotor, and 


should be similar to the process in storms where ice is melted and vaporized 


(thus cooling the surrounding air) prior to entering the high pressure 
rotor. The ordinate in Figure 1 із а pressure function representing No 
stall margin. 1% is equal to the difference between pressure ratio at 
stall, (Pc / Pra) stall , and the operating pressure ratio, (Ры, Рез ops 
divided by the difference between pressure ratio at stall and the bottom 
line pressure ratio of the compressor map, (РЕЦ/РЕЗ лом" 


1.2 


1.0 DISCUSSION (Continued) 


TECHNICAL DISCUSSION OF TEST RESULTS (Continued) 


The temperature depression at Station 3 can be related to ice crystal 
concentration by а simple heat balance and the curve made to represent 
the storm penetration condition where ice is ingested with the air, 
This is limited to the sea level condition due to limitations of the 
АҒАР, program, Altitude stall margin is outside the scope of data 
provided to AFAPL by P&WA. Also, it is noted that test data for engine 
"C" with increased A5 modification could not be made available in time 
to support the AFAPL program, Аз in the program plan, data from Figure 
l were converted to the more convenient form of rpm ratio to Reynolds 
Number Index (RNI). This was done for convenience since compressor 
pressure ratio is not measured in flight. The rpm ratio chosen was 
ا‎ 5/ (Io 663 op, which is the corrected Ne velocity in the storm 
conditions divided by the corrected No velocity in dry air for the same 
condition (operating line versus ВМ). 

1.24 
RNI, which is equal to 5 52/9о is chosen for the abscissa to permit 
comparison at different flight conditions. Тһе sea level data then 
represents ап RNI of 1.0. It was found that ambient pressure effects on 
compressor stall margin is & second order effect while ambient tem- 
perature is & first order effect. The first cut indicated by this is to 
vary the stall line at constant physical No velocity according to 
temperature variation only. This was refined by comparison to test data 
to give the bottom line of Figure 2. Іп order to generate data for the 
increased A5 modification it was &ssumed that stall pressure ratio versus 
corrected rpm would remain the same аз for the unmodified engine. From 
this amd the operating line for the modified engine the top line of Figure 
2 was developed in the same manner as for the unmodified engine. 


Effects of distortion were developed empirically using as index of 
distortion Ка 765) max = (А Туз) nin] ГА Тез ave. Туз is measured by 

four rakes at approximately 69, 153, 234, апа 298 degrees (looking forward) 
on the circumference. Each гаке holds five thermocouple probes located for 
equal area sampling. Тһе average of the five probes should be а valid 
representation of the average temperature at that location. The limitation 
of four rakes adversely affects a true average Station 3 temperature in the 
presence of high thermal distortion. Some scatter is therefore expected at 
high distortion. Reduction of thermal distortion levels, however, will 
permit а more accurate indication of the average Station 3 temperature. 
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1.0 DISCUSSION (Continued) 


TECHNICAL DISCUSSION OF TEST RESULTS (Continued) 


4743 in the above formula is the difference between а given rake average 
in clean air amd the same rake's average temperature in an ice crystal 
laden environment. Since there is virtually no circumferential mixing 

in the compressor, this temperature depression reflects the change in 
enthalpy due to two phase (ice plus air) flow at the corresponding 
circumferential location on the compressor face. This change in enthalpy 
of the air divided by the change in enthalpy required to convert ice 

at ambient temperature to vapor at station three air temperature gives 

& mass percentage of ice to air at the compressor face. Low pressure 
rotor efficiency changes due to water cooling are assumed to be small 
and are neglected. Also, the use of total temperature at station three 
introduces а small error due to the difference between air and water 
vapor values for velocity of sound and ratio of specific heat. This error 
at 200 feet per second amounts to 1.5 degree F which is within instru- 
mentation accuracy. Results of this technique show excellent agreement 
with the National Severe Storms Project, Reference C. 


The culmination of these efforts is shown by Figure 3 for the unmodified 
engine "C" and by Figure !| for the increased A5 modification to engine 
"a", Figure 4 will be used in the comparison which follows as the primary 
evaluation tool. Іп а secondary role, will be the temperature pattern at 
Station 3. The temperature excursions will, of course, be reflected in 
the distortion index but the index does not show which section of the 
compressor face ingests the high ice concentration. Total ice concentration, 
as determined by compressor heat balance will also be reported but it is 
cautioned that these are not directly comparable except through the stall 
curve, 


In discussing ice concentration, the preferred units for heat balance 
caleulations are weight units, which in the present case are chosen to be 
grains of water per pound of air. Meteorological practice, however, employs 
weight per unit volume, i.e., grams of water per cubic meter (g/m) which 
is not directly comparable due to the variation of alr density with 
altitude. For the following discussion, both units will be reported. 

Note that water is used here in the generic sense since in the thunder- 
storm the water occurs in solid phase (ice crystals) and is converted to 
the vəpor phase prior to station 3. 


The following discussion of the configurations tested are arranged by 
configural characteristics rather than chronologically. 


1.0 DISCUSSION (Continued) 


1.2.1 Clean Duct Configuration - Baseline 


Smoothly patched holes from prior duct modifications were 

flown in cloud penetrations on Flight 80. This ecnfiguration 
showed & high level of thermal distortion with the characteris- 
tic low points in water content at rakes 1 and 3. This pattern 
is shown on Figure 5. Similarity can be noted between the 
temperature pattern of Flight 80 and that of Flight 41 behind 
the water spraying tanker during the Compressor Stall Investi- 
gation Program. Ice concentrations as high as 190.5 grains per 
pound of air were penetrated at relatively low altitude (27,000 | 
to 30,000 feet). The increased compressor stall margin provided 
by this altitude range permitted the high ice concentrations, A 
compressor stall was experienced at an ice concentration of 
183.3 grains per pound of air (12.85 g/m2). The distortion 
index at stall was .5 and the її» Д/ 0t3 ratio was 1.0928 at 185 ЕМІ. 


1.2.2 Roughly Patched Holes (Brazier head screws and raised skin patches) 
Flown in Cloud Penetrations on Flight 68 


Ç This configuration approached the thermal distortion of Flight ËO 
although the rough patching in the sensitive forward мапе arca 
apparently mitigated the low ice concentration at гаке #3, Тет- 
perature depression patterns are shown on Figure б. Мо compressor 
stalls occurred although ice concentrations as high as 127 grains 
per pound of air (8.88 g/m3) were encountered. As in the case of 
Flight 80, the storm was relatively low in altitude and productive 
penetrations were limited to 25,600 to 28,230 foot altitude. The 
distortion index ranged from .799 to 1.095 at the higher ice 
concentrations and the highest No А/ Өв, attained was 1,9851: at .524 
ЕМ, | 


1.2.3 Summary of Clean Configurations 


Results of these tests show the improvement in compressor stall 
margin attributable to the A5 increase in engine "С", The 
characteristic pattern of thermal distortion due to tle inlet 
is present, but the engine as modified is capable of ассогго- 
dating substantial quantities of ice and distortion at the test 
&ltitudes due to increased stall margin. 


С. 1.3 CONFIGURATION #1: АРТ HORIZONTAL VANE, FIGURES 7, 8, AND و‎ 
| سب وس‎ n — t t .í:í.í.Íí.°.f" وب‎ родено р ن‎ U J d l дии сэн 
1,3.1 Vane set at 2 degrees relative to aircraft water line (0 degrees 


angle of incidence to flow) flown in cloud penetration оп 
Flights 51 and 52. | 
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1.0 DISCUSSION (Continued) 


1.3 CONFIGURATION #1: АРТ HORIZONTAL УАМЕ, FIGURES 7, 8, AND 9 (Continued) 


1.3.1 


1.3.2 


1.3.3 


(Continued) 


Temperature depression patterns, shown in Figure 10, аге similar 
to Flight 68 patterns. А compressor stall was experienced during 
Flight 52 at ап ice concentration of 130 grains per pound ої air 
(5.78 g/m3), The distortion index was .68 and the No.4 / Өрҙ ratio 
1.0738 at .337 ЕМІ. 


Vane set &t № degrees rel&tive to water line (2 degrees angle of 
incidence to the flow) flown in cloud penetrations on Flight 53. | 


Effect of the increased angle of attack is apparent in the increased 
ice concentration at rakes 1 and 3 as shown in Figure ll. It is 
noted that throughout this program the configurations tested were 
less effective &t low ice concentration апа for that reason the 
lower line of this figure is shown without comment, The vane is 
exerting positive control as evidenced by the reduced distortion 

and by consistency. Compressor stall was not encountered at ice 
concentrations as high as 152 grains per pound of air (6.12 g/m). 
The distortion index at higher ice concentrations ranged from .145 
to .28 and the maximum Ір//9; ratio was 1.085 at ‚283 ВМТ. 


Vane set at 6 degrees relative to water line (4 degrees angle of 
incidence to flow) flown in cloud penetrations on Flight 54. 


This angle appears to be optimum for this configuration ав both flow 
control and temperature pattern are superior to Flight 53 аб little 
change in pressure patterns. Figure 12 shows the temperature 
patterns experienced. It is noted that rakes #1, 3, апа № are held 
to reasonable levels (relatively consistent ice concentration) due 
to vane action while rake #2 still reflects а higher ісе concentra- 
tion. It is felt that this is due to the proximity of the vane to 
the compressor Расе with insufficient mixing distance downstream 
of the vane. Compressor stall маз not experienced with this 
configuration, Maximum ice concentration was 153.5 grains per 
pound of air (6.62 с/п3). Тһе distortion index at higher ice con- 
centrations ranged from .149 to .270 and the maximum Мод бъз was 
1.094 at .339 ЕМІ. 


` 1.0 DISCUSSION (Continued) 


Ç 


1.3 CONFIGURATION #1: АРТ HORIZONTAL VANE, FIGURES 7, 8, AND 9 (Continued) 
1.3.4 Summary of Configuration #1 


At positive angles of incidence this vane induced a substantial 
amount of the ice present to the lower portion of the compressor 
face thus decreasing the distortion. The flow phenomena which 
cause the enthalpic distortion originates well forward in the 

duct system, however. The conditions which cause high ice 
concentrations are therefore well established upstream of the #1 
vane and there is insufficient mixing length downstream of the 
vane to homogenize the mixture. Radial pressure distortion at the 
90 degrees and 270 degrees location was increased by the wash from 
this vane, especially at the higher vane angles, but is within 
limits. Overall pressure distortion was not affected and at the 

6 degrees position pressure distortion was reduced in high angle 
flight. Any change in pressure recovery was within the instru- 
mentation accuracy and not detected. 


О 1.4 CONFIGURATION #2: FORWARD HORIZONTAL VANES, FIGURES 13 AND 14 


1.4.1 Vanes set at О degrees angle of incidence, flown in cloud pene- 
trations on Flight 56, 


As shown in Figure 15, the temperature patterns produced by this 
configuration are quite different than Configuration #1. The 
forward location is sensitive to altering the flow patterns and 
rotation even without the aid of angle of incidence. The control of 
ice concentration is evident by the consistency of pattern for the 
several passes. The forward location also permits any vane wash to 
be vitiated well ahead of the compressor face thus minimizing any 
pressure distortion effects. Ice concentrations as high as 169 
grains per pounds of air (8.63 g/m3) were encountered. A compressor 
stall occurred at an ice concentration of 151.7 grains per pound. of 
air (8.09 g/m3). The distortion index at the higher ice concentrations 
ranged from .140 to .235. Тһе Її2(/9,, ratio was 1.058 at .412 RNI 
for the maximum concentration and 1.0868 at „375 RNI just prior to 
the compressor stall. 
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1.0 DISCUSSION (Continued) 


1.4 CONFIGURATION #2: FORWARD HORIZONTAL VANES, FIGURES 13 AND 14 (Continued) 


1.4.2 


1.4.3 


‘Vanes set at 2 degrees angle of incidence, flown in cloud репе- 
trations on Flight 57. 


Effect of increased angle on the temperature patterns is shown on 
Figure 16. This configuration exhibits all the advantages of 
Flight 56, plus more effective control over the ice concentration. 
Compressor stalls were experienced at ice concentrations of 159.7 
and 153.8 grains per pound of air (6.28 and 6.59 g/m). № (fe. ES 
ratios at the threshold of stall were 1.0989 at .320 RNI and 1. 0955 
at .353 RNI, respectively. Distortion index at the higher ice 
concentrations ranged from .122 to .199. 


Summary of Configuration #2 


Due primarily to the sensitive location chosen for Configuration #2, 
its influence on flow characteristics is superior to Configuration ZA. 
Side effects of pressure distortion that arise from proximity to the 
compressor face with Configuration #1 are not present in Configuration 


Jio, 


1.5 SUPPORT STRAKES AT FORWARD DUCT LOCATION 


1.5.1 


Support strakes only, flown in cloud penetrations on Flight 61. 

This configuration was intended to be "clean" on the assumption that 
support strakes would make little difference, Support strakes, in 
fact, have ап effect on the flow that resembles Configuration #2 as 
illustrated by the temperature patterns on Figure 17. Because of 
this resemblence it is assumed that the improvement is due to the 
forward support strakes. As noted in the program changes, results 
ої this test redirected the program to investigate in greater depth 
the area of the forward vane. The shape of the forward support 
strakes is the source of the term "strakes" for this and subsequent 
configurations. A compressor stall was sustained at ап ice con- 
centration of 168.2 grains per pound of air (8.78 g/m3). Тһе 
distortion index ranged from .178 to .196 at the higher ice con- 
centration апа the Ne без ratio at the threshold of stall was 1.11 
at .396 RNI. 
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С) 1.0 DISCUSSION (Continued) 
1.5 SUPPORT STRAKES AT FORWARD DUCT LOCATION (Continued) 


1.5.2 Configuration #4, forward Support Strakes only, flown in cloud 
penetrations on Flight 66. 


A single support strake is shown in Figure 14. Temperature 
depression patterns аге shown on Figure 18. These exhibit the 

same characteristics аз Flight 61 or Flight 56, thereby confirming 
the premise that these support strakes were the cause of the Flight 
61 improvement. Conversely the aft support strakes exert little or 
no effect on the flow geometry. А compressor stall was experienced 
at ап ice concentr&tion of 181 grains per pound of air (9.23 g/m). 
distortlon index at the higher ice concentrations ranged from .159 
to .351 and the її (/965 ratio at the threshold of stall was 1.1039 
at .394' RNI. 


1.5.3 Configuration #5, forward 3-inch strakes flown in cloud penetra- 
tions on Flights 69 and 72 (intervening flights were ferry 
flights). 


These strakes utilized the same cross-pectional shape as Configuration 
#2 but the span was reduced to provide 3-inch penetration into the 
duct passage. One of these strakes is shown in Figures 19 and 20. 
The purpose had been to improve on Configuration #4. Such improve- 
ment did not materialize as can be seen by the temperature depression 
patterns on Figures 21 and 22. Ice concentrations as high as 183 
grains per pound of air (13.74 g/n?) were penetrated вла а compressor 
stall was sustained ас а concentration of 170 grains of water per 
pound of air (10.16 g/m3). Distortion index ranged from .141 to .371 
&t the higher ice concentrations and the по(/дъз ratio at the 
threshold of stall was 1.11002 аб .409 ۰ 


1.5.4 Configuration #6, forward 1.5 inch strakes flown in cloud penetra- 
tions on Flight 75. 


This was а further attempt to capitalize on the sensitive duct area 
discovered on Flight 61. As shown by the temperature depression 
profile on Figure 23, this configuration is inferior to that of 
Flight 61. Compressor stall was not suffered on this flight but ice 
concentrations up to 163 grains per pound of air (10.5 g/m3) were 
penetrated. Distortion index ranged from .228 to .654 at the higher 
98 ice concentrations and the EI ratio was 1.09863 at .507 RNI. 
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1.0 DISCUSSION (Continued) 


С) 


1.5 SUPPORT STRAKES AT FORWARD DUCT LOCATION (Continued) 
1.5.5 Summary of Strakes 


Although the promise was found in Flight 61, it is apparent from 
the subsequent testing that considerable development will be 
required to realize that promise. Аз stated in the program plan, 
devices to oppose the flow rotation may offer & low cost solution 
but the development costs will quite likely be high. Alone, the 
strakes did not offer the same measure of control of the ice-air 
mixture as the configurations of Flights 57 or 64. 


1.6 COMBINED CONFIGURATION | 


Configuration flown in cloud penetrations on Flight 63 and Flight 64, 


This consisted of the configuration No. 4 forward support strakes, plus 
configuration No. 1 vane at 6 degrees relative to water line. 
The two configurations, individually good, complemented each other for 

C а synergistic effect. Тһе greatest tolerance to ice ingestion, lowest 
distortion index, &nd most positive control of the ice-sir mixture 
resulted. Temperature depression patterns for the two flights аге shown 
on Figures 24 and 25. Flight 64, due to the higher ice concentrations is 
of primary interest in this discussion. Compressor stalls were experienced 
in one cloud at 192.9 grains of water per pound of air (11.18 g/m?) апа on 
а subsequent pass аб ап ice concentration of 198,8 grains per pound of air 
(13.23 g/m). The distortion index ranged from .050 to .215 and the Ко/ ЛА 
ratios at the thresholá of stall меке 1.12377 аб „412 ВМ and 1.12376 at 
.529 ЕМ, respectively, 


The compressor stalls were multipulse indicating а saturation condition, i.e., 
steady state combination of distortion and ice concentration that lies 
solidly inside the stall region. Note that most stalls in this program 
crossed into the stall region in а transient manner lacking the combination 
which would cause stalls бо persist. With the low distortion level of this 
configuration, it seems certain that the compressor would have stalled with 
any duct system. 


Based upon high tolerance to ice, low distortion level апЯ excellent control 
of externally induced distortion, this is the recommended configuration. Due 
to excellent results obtained with this configuration, further testing was 

Ж accomplished on Flight 65 to evaluste any side-effects іп cruise, side-slip, 
and high speed flight. No adverse effects were observed. 


1.7 


1.8 


1.9 


1.0 DISCUSSION (Continued) 


SUMMARY OF CONFIGURATIONS 


Figure 26 plots test points for each configuration on the previously 
generated stall margin curve. The plot verifies the primary choice of 
configuration to be the combined configuration (Vane #1 at 6 degrees 
angle plus forward support strakes) and shows relative effectiveness of 
lesser configurations. This form of presentation, however, is 
recognized as esoteric and a more useful form for flight planning has 
been generated. Figures 27 through 30 paradigmatically represent these 
data. Effect of ambient temperature is small and may be neglected. Тһе 
top line on these curves (ice induced engine stall-basic) represents an 
RNI of .225, Ав shown on Figure 26, the severe slope of the stall lines ` 
at lower values of ВМТ would have ап adverse influence on accuracy. 
Figure 3] gives the conversion from engineering units to meteorological 
units of water concentration, i.e., grains of water per pound of sir 
versus grams of water per cubic meter. 


OTHER SOURCES OF THERMAL DISTORTION = NON= HOMOGENEITY OF ICE FILLED CLOUDS 


Tops of the cumulo-nimbus clouds penetrated are & seething mass with 
definite shear surfaces causing turbulence, Variability of ice eoncentration 
due to this action was anticipated but thermal distortion was not expected 
due to the small inlet capture area. Test data showed thermal distortion 
resulting from external stimuli, however. That cloud irregularities аге 
capable of inducing thermal distortion implies sharply defined shear 
surfaces in this area of the cloud. This action, then, imposes а requirement 
on the duct fixes to control the thermal distortion induced externally as 
well as the internally induced (duct) thermal distortion. To illustrate that 
such anomalies are controllable by the duct fixes, Figures 32, 33, and 34 
show time histories of the temperature differentials for Flights 75, 56, and 
64, respectively. As before АТ, represents average temperature depression 
for each rake (5 probes) from the before cloud entry condition, 


MANEUVERS 


Yaw amd roller cosster maneuvers within ап lce cloud were tested for the 
possible effect on thermal distortion. This testing was accomplished оп 
Flight 75. Figure 35 shows that these maneuvers aggravated the thermal 
distortion present from external and internal sources. This would suggest 
that sudden or violent maneuvers in an ice cloud should be discouraged due 
to reduction in stall margin by thermal distortion. 


C 
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1.11 
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1.0 DISCUSSION (Continued) 


PRESSURE RECOVERY AND DISTORTION 


As stated in the program plan, pressure distortion and to a limited degree 
pressure recovery were monitored throughout the program by means of the 

Pro rakes. Of primary concern was the pressure distortion to give assurance 
that the duct fixes for ice ingestion did not introduce & pressure problem. 
Compressor face pressure maps were developed for typical points at cruise, 
high velocity, high angle of &ttack and snap-up. To better visualize these, 
ring profiles were also generated. Both appear in Volume II with their 
respective flight data. It is noted that the aft vane configurations show 
the effect of wash from the Тапез in radial distortion at а point down- 
stream of the vane, Since this increase is not excessive and since the 
average of the probes at this circumferential location remains the same, 

it is considered acceptable. 


Regarding total pressure recovery, none of the fixes tested showed any 
deviation from the scatter band inherent in this type instrumentation. 
Should performance testing be required, a more accurate evaluation of 
pressure recovery would be required. To accomplish this, the Ро trans- 
ducers would be referenced боРьо using more precise sensors for greater 
accuracy. 


EFFECT OF A5 INCREASE ON ENGINE STALL MARGIN 


At mid program, engine responsibility was transferred from SAAMA to OCAMA, 
which required additional negotiations for engine tests. Approval to 

conduct these tests has not yet been received. Іп accord with the original 
program intent to overlap tests where possible, some engine stability testing 
was accomplished as by-product to weather investigation. 


As noted in discussion concerning weather, the 45 modification did increase 
compressor stall margin substantially at the higher Reynolds Number Index 
and this increase improves the engine's tolerance to ice crystal ingestion. 
As seen in Figure 39, at 150 grains of water per pound of air the improvement 
due to the duct modification is very nearly equal to the improvement due to 
the A5 increase although the duct modification has clearly greater effect at 
higher altitude. 


Тре A5 increase has little ог no effect at the low Reynolds Number Index 
where additional margin is needed. In order to test this, the snap-up 
maneuver was performed in three different duct configurations, i.e., the #1 
aft horizontal vane at 2 degrees to WL (0 degrees angle of incidence), the 
#2 forward horizontal vanes at 2 degrees angle of incidence and with the 
vane support strakes only. That the duct modifications had very little 


1.11 
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1.0 DISCUSSION (Continued) 


EFFECT OF A5 INCREASE ON ENGINE STALL MARGIN (Continued) 


impact and that the A5 modification had little effect is shown in Figure 
36 which is the upper part (No) of the РАМА "Church Window" curve. All 
three versions stalled in about the same region as the unmodified engine. 
Expressed in terms of flight parameters, these data are shown again in 
Figure 37. The increased scatter is due to variations in test day ambient 
temperatures but the data again evidences no significant improvement in 
basic stall margin at low ۰ 


In order to visualize the effects of ambient temperature and provide flight 
planning dat& for compressor stall sensitivity the lower limits of com- 
pressor stall boundaries have been superposed on the low velocity profile 
of the aircraft in Figure 38. This curve was developed from Figure 36 by 
overplotting operating lines at constant Mach number for each ambient 
condition. Тһе RNI at the intersection of these operating lines and the 
probable stall line can then be converted to altitude for that Mach number. 
Curves in Figure 38 apply to both the unmodified engine and that with the 
А5 increase. The balance of the engine program is pending OCAMA approval 
at this time, which includes testing of revised afterburner meters and 
continuing efforts with P&WA to improve stall margin at low RNI. 


As of 10 March 1970, information has been received that the turbine nozzle 
area measurement may be in error. This has been coordinated with Pratt & 
Whitney and OCAMA (Mr. George Davis, OCNTTJ) to determine, if any, the 
impact on this program. The improved technique consists of & more accurate 
vane profiling to establish vane class and the concurrent elimination of 
the second агеа measurement of the assembly. Мг. Davis points out that the 
more accurate determination of vane class shows random errors in the older 
technique. However, the second determination of nozzle area with the old 
system helped to minimize accumulated error. Therefore, while it is felt 
that the new system is inherently more accurate, this should not alter 

the results of this program. The history of engine "C" shows at least 
three separate measurements of turbine nozzle ares from initial build up 

at OCAMA to hot section inspection at SAAMA, followed by premodification 
inspection at OCAMA. Тһе gas generator characteristics following modi- 
fication agree with predictions and а new class of vanes was struck for 
this modification. The possibility of erroneous, turbine nozzle area 
measurement may explain some past and recent "stall prone" engines but 
again it is not believed that the results of this program are affected. 


Engine calibration and trim data developed during this program are 
presented in Volume II, Appendix VI, of this report. It should be noted 
that the trim curve generated is unique to this engine and Pp system. 
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1.0 DISCUSSION (Continued) 


1.12 TEST RESULTS AS AFFECTING THE F-102 FLIGHT MANUAL 


In the existing Flight Manual, procedures and explanations concerning 
compressor stall represent an accumulation of information from diverse 
sources. Findings of this compressor stall program are more authoritative 
and should, properly, supplant the earlier sources as the basis for the 
Flight Manual. Accordingly, recommended revisions to the Flight Manual 
congruous with the compressor stall program are included in this report. 


As stated in the final report of the investigative phase (Reference A), 
most of the putative sources of compressor stall in the F-102 were not 
corroborated. These include afterburner initiation or termination, fuel 
control temperature bias, inlet flow disturbances (due to high angle of 
attack, etc.) or pressure distortion. In the minor failure category, 
failure of the intercompressor bleed valve caused an easily distinguish- 
able № stall at low engine rpm and a rich afterburner meter precipitated 
an No stall somewhat earlier than would have occurred due to basic engine 
margin. No other systems failures caused compressor stalls. Major 
failures such as partially destroyed (burned) turbine sections are known 
to cause persistent compressor stalls but were not tested. In the non- 
failure category only two sources of compressor stall were found: 
enthalpic distortion in storm caused ice crystals and low Reynolds Number 
Index. Causes of these are discussed in the final report on the 
investigative phase (Reference A) and the cure for ice crystal induced 
compressor stalls is more fully discussed elsewhere in this report. 


It is, therefore, clear that only those explanations and procedures 
applicable to the real causes of compressor stall are pertinent to the 
Flight Manual. Conversely, passages in the existing Handbook which imply 
other causes or confute findings of the compressor stall program should be 
deleted. 


Appendix II of this report details recommended changes to the existing 
Flight Manual. 


1.13 PILOT COMMENTS 


As a result of the compressor stall fix program, new information was 
obtained which is of value to pilots and engineers alike. This information, 
as well as test methods and techniques used to acquire it, is discussed 
under the major headings of thunderstorm penetrations and snap-up 
maneuvers. 


1.13.1 
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1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations 


The purpose of performing thunderstorm penetrations was to 
evaluate effects of various inlet duct flow control devices 

on F-102/J-5'7 compressor stall susceptibility in severe storms 

at the highest possible ice concentration. Basic configuration 
of the aircraft was a standard 7-1٥2۸ with 230-gallon external 
tanks, no IR probe, and а J-57 engine with а 3% increase in Аб, 
Various configurations were investigated аз specified in 
Paragraphs 1.2 through 1.7. Preparation, flight planning, and 
airspace usage аге covered in Appendix I under flight operations. 
After arrival in the storm area, a particular storm to be 
penetrated was selected by the pilot on the basis of size (height 
and breadth), anticipated ice concentration (judged by contrast 
and composition), and stage of development. Another important 
consideration was to select а storm for which а predetermined 
heading would exit the cloud quickly after encountering the 
Stall. The altitude selected to penetrate was based on finding 
the level with highest ice concentration but above the level 

at which hail might be encountered. All weather flights were 
flown with intention of forcing that particular duct-engine 
configuration into & stall, therefore the worst part of the storm 
was deliberately penetrated. Several other non-stall penetrations 
were performed to compare distortion at lower levels of ice 
concentration. 


A summary of duct configurations, flight test conditions, and 
stall occurrences is included in Table I-2. A technical dis- 
cussion of test results is included in Paragraphs 1.2 through 1.11. 
With increased stall margin of the modified engine at high RNI 
(Paragraph 1.11), no stalls were encountered flying over or 
around storms or in cirrus clouds. Іп every case, engine stalls 
were No rotor stalls and were encountered only in the cumulus 
portion of the storm. No engine flameouts occurred as a result 
of a compressor stall nor were any engine shutdowns required to 
prevent an overtemperature condition. Although a throttle chop 
to idle was required to break several Nə stalls (Flights 61, 64, 
80) and prevent an overtemperature, stall or overtemperature 
conditions did not re-occur at stabilized idle while departing 
the cloud. These data are not conclusive as to further stall 
occurrence at stabilized idle since storms were usually exited 
within several minutes after breaking the stall. Effect of 
remaining in the storm and resetting cruise power was not 
investigated. 


1.13.1. 
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.1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations (Continued) 


Engine stalls during thunderstorm penetrations were of two 
typed: random bangs (usually one or two - sometimes three or 
four) and multi-pulse stalls. Random bangs were recognized by 
intermittent bangs spaced at 1 to 15 seconds and were caused 

by high thermal distortion and а, transient condition of high 
ice concentration which immediately cleared itself. For this 
stall, thrust setting was left constant and ignition was 
energized as а precaution to prevent flameout until engine 
operation returned to normal. This type stall never caused an 
over-temperature condition. Multi-pulse stalls were recognized 
by rapid bangs (2 to 3 cps) and rising ЕСТ and were caused by a 
high steady state combination of ice concentration and thermal 
distortion. It was necessary to chop the throttle to idle to 
break this type stall and prevent an over-temperature condition. 
Ignition was also energized to prevent flameout and the nose was 
lowered to maintain airspeed. Both stall types always occurred 
in the region of greatest turbulence. Three factors caused this: 
one, the region of greatest turbulence in а thunderstorm is 
usually the area of greatest moisture concentration; two, cloud 
turbulence can induce thermal distortion at the engine (Paragraph 
1.8); зла three, sudden or violent maneuvers induced by 
turbulence in an ice cloud reduce stall margin (Paragraph 1.9). 


It was not determined during the program if use of ignition did 
in fact prevent engine flameout during а compressor stall since 
no stall recoveries were performed without use of the ignition. 
The automatic ignition is activated by а rate change to the No 
compressor discharge pressure of not less than l psi/sec, and 
will not necessarily actuate as a result of & compressor stall 
without flameout. The auto-ignition system never did sense 
enough burner pressure drop at the stall to actuate the system 
before the pilot reacted. 


Pilot conclusions, based on cockpit look and feel data, are that 
the combined configuration of No. 4 forward support strakes plus 
№. 1 vane at 6 degrees relative to water line (Paragraph 1.6) 
is the best configuration. This configuration enabled the 
F~102/J-57 to accept the greatest level of ice concentration and 
turbulence prior to engine stall. The highest ice concentration 
experienced in this configuration was 198.8 grains per pound of 


1.13.1 


1.13.2 
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1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations (Continued) 


air at 29,000 feet (Paragraph 1.6). This weight concentration 
at this altitude is equivalent to meteorological units of 13.23 
grams per cubic meter which is approximately twice the annual 
mean maximum thunderstorm concentration world-wide. Thus, this 
configuration of inlet duct flow control devices and modified 
engine (increased A5) should be free from stall in all but the 
most severe storms. 


Pilot recommendations are to update the F-102A Flight Manual 
procedures and description as outlined in Appendix IT. 


Snap-Up Maneuvers 


Purpose of performing snap-up maneuvers was to determine effect 
of the engine A5 increase on compressor stall margin at low 
Reynolds Number Index (RNI) апа to check pressure distortion at 
the compressor Расе. Basic configuration of the aircraft was a 
standard F-102A with no IR probe and 4-57 engine with а 3% 
inerease in A5. Various inlet duct flow control devices were 
installed as specified in Paragraph 1.11. Preparation, flight 
planning, and airspace usage are covered in Appendix I under 
flight operations. Snap-up procedure was as follows: (1) 
commence descent from 40,000 feet at maximum power; (2) at 35,000 
feet and Mach 1.1, rotate to 45 degree nose-up pitch attitude 
(less than 2g) and hold; (3) at 170 KIAS, apply forward and aft 
stick pulse followed by right rudder jab to simulate interceptor 
pilot trying to center the steering dot; (4) recover as per 
F-102A Flight Manual procedures, АП snap-up flights were 
performed within glide distance of at least a 12,000 foot runway. 


А sumnary of duct configurations, flight test conditions, and 
stall occurrences is included in Table I-2 (Flights 50, 58, 60). 
A technical discussion of test results is included in Paragraph 
1,11. Оп each of the three flights, N5 rotor stalls were 
encountered as recognized by random bangs (1 to 3 per second) 
and rise in EGT to approximately maximum allowable temperature. 
On two flights (50 and 58), Ко stall progressed into а total 
compressor stall recognized by а rapid series of low energy 
bangs (15 eps) and rumbling, and a rapid rise in ЕСТ requiring 


1.13.2 
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1.0 DISCUSSION (Continued) 


Snap-Up Maneuvers (Continued) 


engine shutdown to prevent exceeding engine limits. From 
Figures 36 and 37, it can be seen that stall margin of the 
engine at low ВМ was not changed with increased АЗ. Figure 
38 would help а pilot planning а snap-up flight to avoid stall 
by proper selection of flight conditions, Stall recovery 
techniques and results were as follows: 


Flight 50 - At stall, throttle snapped out of burner to 
military thrust, ignition energized, stall progressed into total 
compressor stall with EGT climbing through 696 degrees C, as 

the engine was shut down.  Airstart was satisfactory at 35 - 


38,000 feet ала 275 КТАЗ, 


Flight 58 - At stall, throttle snapped out of burner to idle, 
ignition energized, No stall broken, recovered to wings level 20 
degrees nose down, airspeed below 170 KIAS, another № stall 
followed by total compressor stall with EGT climbing through 688 
degrees C, аз the engine was shutdown.  Airstart was satisfactory 


at 38,000 feet and 270 KIAS. 


Flight 60 - At stall, throttle snapped out of burner to idle, 
ignition energized, N5 stall broken, recovered to wings level 0 
degrees nose down to recover airspeed faster and get to lower 
altitude quicker, no engine shutdown required. 


On the basis of these results, the best engine stall recovery 
technique during & snap-up was to snap the throttle from burner 
to idle, while energizing the ignition, бо break the No stall. 
Then recover the aircraft as quickly as possible by 45 degrees 
nose low attitude to a lower altitude and higher airspeed, where 
RNI is higher, in order to prevent another stall. This procedure 
was modified slightly to require checking for ЕСТ rise to maximum 
allowable before snapping to idle to standardize compressor stall 
procedures for snap-up and thunderstorm induced stalls (refer to 
Appendix II). When the engine was shut down to prevent over- 
temperature, considerable duct rumble was experienced while 
gliding to а lower altitude for restart. Ап airspeed of 250 - 272 
KIAS,.as recommended by the stall investigation program, was used 
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1.0 DISCUSSION (Continued) 


1.13.2 ЗпареЏр Maneuvers (Continued) 


for restart after each of the two shut downs. Altitude for 
successful airstart was between 35 - 38,000 feet. It would 
be helpful for the interceptor pilot to have а second ЕСТ 
gage jewel presented on the radarscope to allow ЕСТ monitoring 
in event of compressor stall during snap-up flight. 


Pilot conclusions are that the engine A5 increase had no effect 
on stall margin at low RNI. 


Pilot recommendations are: 


1. To update the F-102A Flight Manual procedures and 
deseription as outlined in Appendix II. 


2. То incorporate а second ЕСТ jewel on the radar scope ring. 


3. To include а stall limit versus temperature figure (similar 
to Figure 38) in the F-102A Flight Manual. 


2.1. 


2.2 
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2.0 CONCLUSIONS 


The 3% increase in the first stage turbine nozzle area (A5) of the engine 
was not exhaustively tested due to lack of contract funding by OCAMA. 
Limited testing was accomplished as by-product to the ice crystal ingestion 
fix, however. The А5 increase improved compressor stall margin at higher 
Reynolds Number Index which improves the engine tolerance to ice crystals. 
The A5 increase did not improve compressor stall margin at low Reynolds 
Number Index and hence did not improve the F-102 compressor stall tolerance 
for high altitude low speed flight with sub-standard ambient temperatures. 
Both level flight and snap-up maneuvers are affected. 


The crystal induced compressor stall fix development was satisfactorily 
concluded. Іп order of testing, the following duct configurations were 
evaluated: 


1. Configuration #1, aft horizontal vane, tested at 2, h, and 6 degrees 
to water line 

2. Configuration #2, forward horizontal vanes, tested at О and 2 degrees 
angle of incidence, plus support strakes for configuration #1 

3. Configurations #1 and #2 support strakes only (no vanes installed) 

ц. Combined configuration: configuration #1 at 6 degrees to water line 
plus support strakes for configuration #2 

5: Configuration #4, support strakes for configuration #2 

6. Clean ducts - support strake attachment holes filled with screws 

7% Configuration #5, three-inch strakes at 2 degrees 

8. Configuration 70, one and one-half inch strakes at 2 degrees 

9. Clean ducts - support strake attachment holes filled and smoothed. 


In order of superiority, the combined configuration of configuration Ж at 
6 degrees angle relative to water line plus the support strakes for con- 
figuration #2 is clearly the superior configuration (Frontispiece), followed 
by configuration #2, followed by the support strakes of configuration #2. 
The combined configuration sustained ice concentrations of nearly 200 grains 
per pound of air and reduced thermal distortion from more than 70% to less 
than 10%. Excellent control of externally induced thermal distortion was 
demonstrated at а minor increase in pressure distortion downstream of the 
vane, Тһе combined configuration modification to the inlet duct is a 
satisfactory solution to the ice crystal induced compressor stall problem 
and effectively eliminates the inlet аз а contributor to this problem. 


Sul! 


3.3 


3.4 


3.2 
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3.0 RECOMMENDATIONS 


Install duet fix consisting of aft horizontal vane at six degree 
angle to water line, and support strakes for the forward horizontal 
vanes into the Е-102А fleet as part of the weather stall margin fix. 


In accordance with the test plan for this program, test the engine 
for evaluation and development of high pressure compressor stall 
margin associated with recommended modifications to improve the 
stall margin at low Reynolds Number Index. 


If above recommended engine testing is not accomplished, it is 
recommended that the weather stall margin fix include the 34$ increased 
Аб area, 


Revise Technical Order 1Е-102А-1 Pilots Flight Manual to reflect 
improved information concerning flight procedures related to 
compressor stall incidents. (Reference Appendix ІТ.) 


Add а parallel circuit to the exhaust gas temperature gage jewel so 
that the jewel is presented on the radar scope ring. 


C. 
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FIGURE 7 


URATION #1, APT HORIZONTAL VANE 


CONFIG 


FIGURE 8 


CONFIGURATION #1, АРТ HORIZONTAL УАМЕ 


INSTALLATION AT TWO DEGREES NOSE-UP 


VIEW LOOKING FORWARD 
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FIGURE 9 
CONFIGURATION #1, АРТ HORIZONTAL VANE 


INSTALLATION AT TWO DEGREES NOSE-UP 


VIEW LOOKING AFT 
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FIGURE 13 


CONFIGURATION #2, FORWARD HORIZONTAL VANE 
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FIGURE 14 
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View Looking Forward 


(Also showing support strakes for Configuration #1) 
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View Looking Forward 


Support strake for left forward vene 
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APPENDIX 1 


TEST _OPERATIONS 


Т-2 


APPENDIX I 


TEST OPERATIONS 


Flight Test Operations 


Convair was assigned prime responsibility for test operations which included 
program planning, instrumentation, test aircraft configuration control and 
maintenance, conduct of tests and coordination of several agencies involved 

in the test program. Program "go ahead” was received on 4 June 1969 and the 
last data flight completed on 16 October 1969. А milestone chart is presented 
in Table I-1. 


Aircraft Utilization 


Total flights during progrem 35 
Weather penetration flights 16 
Non-we&ther data flights h 
FCP plus data flights 1 
Ferry flights | 13 
FOF flights 1 

Total flight hours during program 49.8 
Weather penetration flight hours 27.2 (54.62%) 
Моп weather data flight hours 3.2 ( 6.12%) 
FCF plus дафа flight hours 1.3 ( 2.61%) 
Ferry flight hours 17.3 (34. 74%) 
FCF flight hours 0.8 ( 1.61%) 


(100. 00%) 


Compressor stalls were encountered on 8 of 16 weather penetration flights and 
3 of 4 non-weather data flights. 


A total of 13 separate compressor stall incidents were encountered during the 
program. 


Number of ferry flights required increased rapidly as the seasonal high altitude 
thunderstorm activity drew to a close. Early data flights were based out of San 
Diego and storms were encountered in Southern California and Arizona and seldom 

required ferry flights. The last storm data flight was conducted over Southern 

Florida and other storms toward the end of the season were encountered in New 


1-3 


APPENDIX I - TEST OPERATIONS (Continued) 


Mexico and Texas requiring one or more ferry flights. Іп most instances, 
however, the number of ferry flights did not contribute significantly to the 
eost of the program, 


Flights for this program were l9 through 83, inclusive. Flight numbers, duct 
configurations, maneuvers, and data obtained are shown on Table 1-2. 


Ground Operations 


The test aircraft was based at Lindbergh Field-San Diego, California. АМ 
maintenance, modifications and flights utilized GD/Convair personnel. 
Logistic support was provided by SAAMA, various Air Force Depots and Air 
National Guard Squadrons. 


Maintenance and modifications to the airplane were accomplished with 

Convair internal documentation. This was in accordance with the Test Program 
Plan, Reference B. In addition, aircraft records were maintained in accord- 
ance with Air Force Technical Order 00-20-5. 


Incorporation of mandatory TCTO's in functioning systems of the aircraft 
were accomplished by GD/Convair. Mandatory TCTO's which affected systems 
that were not functional were waived in accordance with Technical Order 
00-5-1. Most waived TCTO's applied to the MG-10 fire control system. 


Duct vane and strake designs were analyzed and approved by stress and dynamics 
engineers prior to fabrication or flight. There were no inspection rejections 
or rework required on any part of the duct system throughout the program. An 
engine run was completed after each duct modification or vane angle of attack 
adjustment, and baseline data analyzed. 


Flight Operations 


Flight operations started by reviewing the test program plan and data obtained 
on preceding flights. Since majority of test points required thunderstorm 
penetration, it was necessary to hold daily briefings with the United States 
Weather Bureau Foreaster (located in a building adjacent to Convair Engineering 
building). Additional weather information was obtained from FAA Flight Service 
and various FAA flight centers. 
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Flight Operations (Continued) 


Flight planning was accomplished after weather forecasts indicated geograph- 
ical area, size and course of various thunderstorms. Air Force Bases which 
could be utilized &s refueling stops during the missions were contacted prior 
to aircraft launch and permission obtained to land. Any "Notices to Airmen" 
in effect аб various bases were also discussed. 


The operations engineer then set up each test plan on а series of flight cards 
in & condensed format, with concurrence of the Principal Engineer and pilot. 
Both flight plan and cards were distributed to the pilot and instrumentetion/ 
analysis engineers ађ а pre-flight meeting. 


Weather flights depended on FAA-Air Route Traffic Control Centers which con- 
trolled airspace where storms were located. These centers provided excellent 
support for the program, Block altitude assignments, vector service, course 
and altitude changes, amd guidance around restricted areas were handled in а 
most satisfactory manner. 


It was standard procedure for GD/Convair to telephone these FAA Centers when 
flights were estimated to be 50 per cent complete. Information was gained on 
test progress, fuel remaining, pilot's recovery intentions, and estimated time 
of arrival. 


Operations which required use of the Air Force Flight Test Center range were 
conducted in the same manner as that used during the Compressor Stall Investi- 
gation Program, 


Final weather test points required that the aircraft be ferried to Florida to 
seek suitable thunderstorms. Ап instrumentation engineer and instrumentation 
technician were also sent to Florida to pre-flight the instrumentation and to 
remove any water which may have accumulated in the Ро rakes. Refueling and 
transient line maintenance were provided by various Air Force Bases. 


Tnstrumentation Reliability 


There were no lost data flights due to instrumentation malfunctions. of 82 
individual measurements recorded on each flight, only Ро rake position HD was 
a chronic problem. (Note: Later flights had 83 measurements after reacti- 
vation of the compressor bleed valve position instrumentation.) However, as 
stated in the Test Program Plan, only 36 of these HO Ріо rake positions were 
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APPENDIX Т - TEST OPERATIONS (Continued) 


Instrumentation Reliability (Continued) 


needed for satisfactory data. Probe 4D problems were eventually resolved with 
discovery of a small spur on a pin adjacent to an electrical connector which 
had worn through the sleeving and would occasionally "ground" the signal. 


Safety Considerations 


Icing conditions were not encountered on this program, so the efficacy of 
ICEX, ice adhesive depressant, was not demonstrated. 


A special test ice detector system with pilot readout was used on each weather 
flight. Test of this unit was a pilot check list item. 


The "all points" engine ignition was not held manually "ON" during adverse 
weather penetration to portray the actual condition wherein an operational 
pilot would not use it, unless needed, due to the 10-minute limit. This 
differed from the technique used on compressor stall investigation program. 
Note: Тһе aircraft was also equipped with "auto-igniter" system. 


Ihe program was completed without material loss or injury. 
TEST SUPPORT 
S&n Antonio Air Materiel Area 


For this program, SAAMA furnished on а bailed basis to Convair: the test 
aircraft, two J5T-P23A engines with modified first stage nozzle turbine area, 
fuel controls, afterburners, aircraft spare parts, and ground support equip- 
ment. 


Oklahoma City Air Materiel Area 


OCAMA provided engine modification which consisted of re-sizing turbine nozzle 
area to а dimension within 93 - 94 square inches. This was accomplished by 
changing the stator blocks in the A5 area and which required re-striking of 
vanes to & new class size. 


Engine calibration runs prior to and after engine modification were also con- 
ducted by OCAMA. 


DATE 


| June 1969 


13 
18 
19 
20 
10 
21 
22 


June 
June 
June 
June 
July 
July 
July 


1969 
1969 
1969 
1969 
1969 
1969 
1969 


4 August 1969 

13 August 1969 

29 August 1969 

3 September 1969 
3 September 1969 
September 1969 


10 


5 11 
(О 18 
29 

13 

17 

20 


23 


September 1969 
September 1969 
September 1969 
October 1969 
October 1969 
October 1969 


October 1969 
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TABLE 1-1 


PROGRAM MILESTONES 


EVENT 


TWX OK to start fix development program 

Request VE-06 Mod AD Test Program Plan "Pre-Print" complete 

Configuration #1 design "off board” 

Configuration #1 drawings to SAAMA for approval 

Engine "С" arrived San Diego from OCAMA 

Completed configuration #1 installation in aircraft 

Flight 49, first program flight 

Started fabrication of configurations #2 and #3 

Stop order on configuration #3 work 

Configuration #2 installation 

Remove configuration #2 

Flight 61, no vanes - support strakes only 

Engine "D" arrived at San Diego (spare) 

Flight 64, plus configuration at 6 degrees to water line plus 
configuration #2 support strakes. Best indicated results. | 

DCAS-Los Angeles safety inspection | 

First flight with 3-inch strake 

First flight with 15 inch strake 

Airplane to Southeast United States for weather flights 

Prelininary report on test results mailed to SAAMA 

Airplane returned to San Diego after accomplishing final 
compressor stall program data flight in Florida 

Duct vane anti-ice mock-up and final prototype design of 
duct vane modifications started 
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APPENDIX ТІ 


RECOMMENDED CHANGES TO FLIGHT MANUAL 


TECHNICAL ORDER 1Е-102А-1 


11-2 
APPENDIX ІТ 


RECOMMENDED CHANGES TO FLIGHT MANUAL 
TECHNICAL ORDER 1Е-102А-1. 


The following recommended amendments to the flight manual are based on 
F-102A aircraft flight test results. It is believed that these amendments 
are fundamental enough to be applicable to the ТЕ-102А. Therefore, it is 
recommended that the amendments be applicable to both types. 


Page 2-04 


Page 2-25 


Page 3-16 


Page 3-17 


AIM-26A Escape Maneuvers 


Snap-up paragraph 2. Change dive angle from "15" degrees to 
"l5" degrees. Add "if а compressor stall is experienced 
during the snap-up phase." 


Figure 2-6.  Amend figure to show l5 degree dive angle, 


b(3) "Failure of the fuel control to reduce engine rpm with 
colder inlet air temperatures can cause compressor stalls at 
high altitude," Paragraph is not substantiated by test 
results and should be deleted. 


Compressor Stall Procedures. Delete paragraphs 1 through 6 
and warning following paragraph 5. Replace with: 


1. THROTTLE = INBOARD; 
IGNITION BUTTON - DEPRESS; 
ЕСТ GAGE - CHECK. 


At first indication of compressor stall, simultaneously 
shut off afterburner, depress and hold ignition button, 
and check exhaust саз temperature gage for overtemperature. 


CAUTION 


Continuous use of the ignition system in excess 
of ten minutes, or consecutive continuous usages 
without а ten-minute interim cooling period may 
result іп damage to the ignition system which 
will render it inoperable for restarts. Energizing 
the ignition system will not prevent compressor 

` stalls, but may aid in preventing а flameout. 
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APPENDIX II - RECOMMENDED CHANGES TO FLIGHT 


MANUAL TECHNICAL ORDER 1Е-102А-1 
(Continued) 


Page 3-17 (Continued) 


2. 
3. 


% 


THROTTLE - IDLE (IF ЕСТ APPROACHES LIMITS). 
THROTTLE - OFF (IF STALL CANNOT BE BROKEN OR EGT INCREASE 


PERSISTS) 
NOTE 


Engine rpm below 10% will be insufficient to 
provide normal ас generator operation. Prior 
to moving the throttle to OFF, the emergency 
ас generator should be selected by placing the 
AC bus switch to RESET, then ON, 


Engine windmilling rpm аб 220 KIAS will be 

insufficient to provide normal &c generator 
operation and may not be sufficient at 250 

to 275 KIAS. 


With the throttle in the OFF position, duct 
rumble will be present and should not be 
interpreted &s & compressor stall. 


MAINTAIN AIRCRAFT CONTROL 


WARNING 


Primary cause of aircraft accidents associated 
with compressor stalls has been loss of aircraft 
control. 


NOTE 


Reducing altitude and increasing airspeed will 
improve compressor stall recovery potential or 
will possibly preclude re-entering & stall. 


Мәке an sir start 


After & stabilized condition is obtained, restart the 
engine. Refer to ENGINE AIR START for starting procedures. 


NOTE 


Past experience indicates that an immediate airstart 
&ttempt may not be successful because the engine may 
still be in а stalled condition, 


Реде 3-17 


Расе 9-11 
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APPENDIX IT - RECOMMENDED CHANGES TO FLIGHT MANUAL 
TECHNICAL ORDER lF-102A-1l 
(Continued) 


(Continued) 
6. AFTO 781 = Record any compressor stall. 


Record any compressor stall and indicate duration апа 
peak temperatures of any overtemperature operation. 
"Turbulence and Thunderstorm" 
CAUTION 
In reference to probable flameout, change word 
probable to possible flameout. 
Part 9 Mission Planning 


To Part 9, add Figure 38 of this report and action to check 
temperatures aloft for use of the figure. 
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APPENDIX ТТТ 


INSTRUMENTATION 


III-1 


т - 
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APPENDIX III 
INSTRUMENTATION 
AIRBORNE MEASUREMENTS 
All airborne data were recorded on magnetic tape. 


Measurements were selected, Table ТТТ-1, for the F-102 Compressor Stall Fix 
Program to determine flight environment and to provide quantitative data on 

the performance of the aircraft ducts. Measurements were selected and 
optimized to provide data on gas flow and other parameters affecting com- 
pressor stalls rather than on propulsion system performance in terms of 

thrust, specific fuel consumption, etc. Figures ІІІ-1апа III-2 show approximate 
locations of the aircraft and engine instrumentation transducers, 


A complete description of the instrumentation system; covering design, tape 
recorder, subearrier oscillators, and signal conditioning units may be found 
in Reference А, the final report of Compressor Stall Investigation Program. 
The instrumentation system is essentially the same as was used in that program, 
with the following changes: 


а) Eleven measurements relating to fuel control/afterburner functions, not 
pertinent to this portion of the program were not monitored (Reference 
Figure 111-2). 


b) An additional Pto rake was added at the scroll top center line. However, 
this гаке was not connected to the basic instrumentation system but was 
used only to determine ice particle distribution. 


RAKE INSTALLATION 


Figure 11143 is schematic showing radial locations of the Тєр and Тұз rakes, 
Axially the Eco rakes were approximately 3% inches forward ої the low pressure 
compressor inlet flange. The five ports on each гаке were spaced to represent 
an equal area distribution. 


The four 143 probes, each consisting of five thermocouples manifolded together, 
measured temperature in the gas path at the low pressure compressor exit area, 
and were located radially at approximately 2, 5, 8, and 10 o'clock positions. 


FEEDTHRY СОСКРІТ 
FTEO //57-47 


TRIM POT COLKPIT 
FTEO /#I-$7 | 


5СО | ВОХ 
FTE 151-18 


| 
FWD MISSILE BAY PLATFORM 
ЕТИ-68003 
FWO MISSILE BAY EQUIPMENT 
FT 7 - 68004 


2 x 
x 


111- 


FPIGURE 111-1 
AIRCRAFT INSTRUMENTATION LOCAT 


| 
| 
— x 

| 

Ja 
سے‎ | | 

| | 

| 

| 

A di, ^ 


DESCRIPTION 


|! 


} 
LVEFER ENTIAL STATIC КРИЗЕ. E TS Rea 
ALI MOTOR ACTUATOR POSITION 
EAIN CLEAPING VALVE POSITION 
NORMAL ACCELERATION, CE. | 
ROLL ANGLE , GYRO | 
тИ ANGLE , GYRO | 
УО ANGLE , PROWCTIONM IUE 
ANGLE OF ATTACK , РОС? ТОМ (PROBE 
ALTITUDE | 
Z¿@ PE ео | 
АРАМ AIR TEMPERATURE | 
2оуя2 АФЕЛ, BOUND, LAVER KAKE 
STATIC .ےجس ئیےبھر‎ OOF ہے‎ ao 
STATIC ACESS ИЕ, SATE ЖС” ہو رر‎ 
1 
| 
| 
| 


Ж Mer ЛМолмгТоюкр өм Его MTS 49 THRO 83 


OWER DISTRIBUT!ON BOX 
ТЕО #151-26 


My 


ч 


(1 Bc 


Ч ан (2 


иа 


А ic ӘУ 7 У. 
ت‎ SS = ay (9) 2 42. ^ 
5 مج‎ ve УДА Р А 
RO SALA 
| аб 


NÀ 


A NSDUCER INSTL РТ; 4 PS2 


F Ñ -68003 
MËASUREMENT ДЕСТЕ) 4 
| 


р ] у (Ор W ТА S е 
| Nc ха АХ | | 


a EOE — —— € ————————— 


| 
| | | III-h 


PROBE /М574 "СЕ DETECTOR | 


FT//-68008 | | FÍGURE III-2 
0+ MUNI wo (92) ENGINE INSTRUMENTATION LOCATIONS 


abe | 

7% | 

44 
or DESCRIPTION | 


NOT | 


71. ComPRESSOR INLET Тота: TEMPERATURE 
FIT TEMPERATURE BET WEL N, AND Ма AT BOO 
"7-2 JEMOERATURE GETWEEM Ny AND Na AT 258002 
TEs -4 TEMPERATURE BETWEEN N, AND) Мр 47 22-00 
ENC TO IGNITER PRESSURE ие 


B3333 
9 


о 
~ 


GROUND AIR COOLING VALVE POSITION №, BLEED SENSE ELEC CONTROL SIGNAL 
Тұз!) TEMPERATURE BETWEEN M, AND; Аз Ar 2:00 

РЕЗ TWO 5 PROBE RAMES AT APPROX 1:30 $ 10:30 POSITIONS ALL МАМЕ. FOR I KOCR 
IGNITION ON / OFF 


MOTOR ACTUATOR POSITION 
АМТ! - СЕ! МЕ VALVE POSITION SENSE ELEC CONTROL SIGNAL | 
RAIN CLEARING VALVE POSITION SENSE ELEC CONTROL SIGNAL (IAE Уй 
BLEED VALVE POSITION (ANTI- SURGE) 


GROUND COOLING YALVE POSITION М2) BLEED SENSE ELEC CONTROL SIGNAL 
ASB NOZZLE POSITION i 

POWER LEVER ANGLE - AT FUEL CONTROL 

FUEL FLOW А/В 1 


FUEL FLOW ЕМСІМЕ 1 


ICNITER ہہ‎ EXHAUST CONTROL PRESSURE 

(ЕМ ГЕЙ  SQUtRT PRESSURE | | 
| 
| | 


~ || یہ‎ 021031 (2 io 15 Bis 
BBEBBBBBƏBBBBBBBBBB 


A/B FUEL PRESSURE | 


PLT RING MANIFOLD 4 PROBES : 


РЗ ANE BOSS AT APPROX 1 OCLOCK POSITION | 


Pot ONE BOSS AT APPROX 4 OLLOEK FOS/T/ON | 


~ | ро ч 


8 ا ا ЗАЗ В ПЕ резене‏ ا ان 


„МЕ SCROLL , STUG DUCT 


— 


. Corpus E Spo R جج جج‎ С. 21121 
TAL PRESSURE (Pu) AND TEMPERATURE Съ. 5 
| PROBE LOCATIONS | 


— —- == سے ہےے 


ze Nd 
ہے‎ 


“лш FRESSURE RAKE 


Ttg- 3 
(TYP cau 


20 مخ‎ lows 
(АР (NEMES 


| a ا‎ af, ama ç as... awpa سح اہ + سم‎ Е 


ы na. : سے‎ 2 


111-6 


TABLE III FLIGHT TEST MEASUREMENTS 
Tape | 
‘| Location 


I. D. Measurement 


Тез #1, В/Н 12:00 
Ram Air Temperature 
142 

Te? 

Fuel temp 

тъз Я, L/H 10:00 
Master Pro 

Master P;o 

Voice 


Rake 
Rake 
Rake 1C 
Rake 1D 
Rake ЈЕ 
IRIG Time, Format В 


1A 
18 


143 Тез #2, В/Н 5:00 
147 T3 #3, L/H 8:00 
2.3 Airspeed 
3.0 Altitude 
3.9 Rake 2A 
5.4 Rake 2B 
7.3 Rake 0 
10.5 Rake 2D 
14,5 Rake 2E 
22.0 Compensation 


Angle of Attack 
Sideslip 
Rake 3A 
Rake 3B 
Rake 3C 
Rake 3D 
Rake 3E 


-— - — жээ 


ај W پچ‎ 


TABLE III 


Tape 


Location 


Tr 


ack| Freq | ЕЗ 
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FLIGHT TEST MEASUREMENTS (Continued) 


Measurement 


Pitch Attitude 
Roll Attitude 


Normal Acceleration 
Rake НА 
Rake 4B 
Rake +С 
Rake 4D 
Rake ШЕ 


FLIGHT TEST MEASUREMENTS (Continued) 


Measurement 


Splitter, Station 203 
Splitter, Station 231 
Splitter, Station 273 
Splitter, Station 316 
AP Inlet Duct, Station 266 


Ps3 

Рун. 5 

Ра2, Scroll 
Ps2, Scroll 
Enc, to Igniter 


PT. . 
A/B Fuel Pressure 
Ignition Squirt Pressure 


Power Lever 

Ignition 

Pt3 

Ignition Control Pressure 
А/В Actuator Pressure 


Ice Detector 

Bleed Valve Position 
Engine Fuel Flow 
A/B Fuel Flow 
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РАТА REDUCTION METHODS 
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АРРЕМОТХ ТУ 


DATA REDUCTION METHODS 


Data acqulsition and reduction techniques followed basically the заме methods 
employed in the Compressor Stall Investigation Program (Reference A). Briefly 
summarizing, data were obtained essentially from airborne magnetic tape record- 
ings of measurements listed in Table 111-1 and pilot comments recorded on tape 
and later transcribed into flight logs. 


DATA CONVERSION 


Following а quick-look analysis and check for instrumentation discrepancies, 
the flight tape was processed in analog form on Brush Recorders. Table ТУ-1 of 
this appendix outlines how measurements were grouped for Brush playbacks of the 
test data. 


. Playbacks were then reviewed in detail, and specific data areas were selected 
Q for further processing and evaluation. This involved reading analog traces at 
the selected time-slice intervals with the Benson-Lehner OSCAR J oscillograph 
reader which transfers data to punched cards for IBM 1130 computer processing. 
Required computations were performed and generated the flight history, system 

and engine parameters for intervals being investigated. 


Compressor inlet pressure distribution maps were obtained for flight operations 
with each duct configuration to examine any effects of vanes on the pressure 
recovery patterns. 


Information in this appendix includes the following: 
(а) A summary of selected points of each data flight. (Table IV-2) 


(b) Supplementary information; i.e., explanation of symbols used in the 
computer output,Table ТУ-3, and maneuver codes, Table IV-h. 


(c) Because of the voluminous quantities of data obtained during the program, 
only one set of "typical" data is included in this appendix and is repre- 
sentative of the information which is contained in Volume ТТ. 


Е 1. Tabulated output of selected data points of Flight 58. (Table ТУ-5) 


2. Analog traces of snap-up maneuver (and compressor stall) of Flight 58. 
(Figure IV-1) 


sy p — 


IV-3 
APPENDIX IV - DATA REDUCTION METHODS (Continued) 


3. Compressor Inlet Pressure Recovery Distribution Мар, prior to 
compressor stall of Flight 58. (Figure IV-2) 


h, Plot of the deviation from average pressure recovery at each Pto 
probe prior to compressor stall of Flight 58. (Figure IV-3) 


5. Analog traces showing the drop of four Тұз measurements upon cloud 
entry, Flight 6h, Figure IV-h, and Flight 72, Figure IV-5. 


6. Schematic of Рьд probes, indicating sequence and time of probe filling 
(as indicated by analog trace frequency &ttenuation) during each cloud 
penetration of Flight Óh, Figure IV-6, and Flight 72, Figure 1У-7. 


Volume II of this report has been compiled to present tabulations of aircraft and 
engine parameters of а11 даба points selected for evaluation, together with 
&ssociated analog trace cutouts, compressor Расе pressure distribution maps, 
probe damping schematics and other data pertinent to this program. 


Volume II also contains the engine calibration and trim data developed during 
the program, 16 should be noted that the trim curve generated is unique to the 
engine and Рът system. 
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4 TABLE ЈЕ ~! 

| | Е-102 COMPRESSOR STALL PROGRAM 
GROUPINGS FOR BRUSH RECORD PLAYSACKS OF TAPF DATA 


MEASUREMENT 
VALID FLIGHTS 49 THRU 


NORMAL ACCELFRATION (PEF ONLY) 
ROLL ANGLE (REF ONLY) 

ATRSPEED 

ALTITUDE 

ANGLE OF ATTACK 

ANGLE OF SIDESLIP 

PITCH ANGLE 

RAM AIR TEMPERATURE 


 —‏ — یہ مم مم —, a‏ مہم 
~ یہ тло по‏ 


LOW PRESSURE COMPRESSOR ROTOR SPEED 
HIGH PRESSURE COMPRESSOR ROTOR SPEED 
ENGINF FUEL FLOW 

AFTERBURNER FUEL FLOW 

EXHAUST ТОВВІМЕ TOTAL PRFSSURF 

FUEL TEMPFRATURE 

POWER LEVER ANGLE, 

ROLL ANGLE 


VN о у о ГО YY 
о + Q انز‎ AWN 


ALTITUDE (REF ONLY) 

AIRSPEED (REF ONLY) 

EXHAUST TEMPERATURE 

TEMP, BETWEEN N} AND ма (2400) 
PRESS. BETWEEN МІ AND N2 (STATIC) 
PRESS. BETWEEN N1 AND N2 (TOTAL) 
PRESS, OUT ОҒ N2 (STATIC) 

COMPR. INLET TOTAL TEMPERATURE 
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Јо O 4 012050 


аш u GU WW Y 
Wem WD لیا‎ 
e о 


© ол оры مہم‎ 


مہ № 
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(NOT USED) 
(NOT USED) 
COMPRe INLET PRESS. (РЕРФ TO A/S TOTAL) 


(SELECT 5 OF THE FOLLOWING 16) 4 


P ЕР P‏ مم مھ 
СЛ: N e‏ 


STATIC PRESSURE SPLITTER DUCT WALL (6) SW 1-6 | 1مھ‎ 
STATIC PRFSSURF DUCT FLOOR (ay| PSDF|L1-14| 4951 
TOTAL PRESSURE BOUNDARY LAYER РАКЕ (Е)! РТВЦбО-64| 2251 
DIFF. STATIC PRESS, .LT—-RT (1) с 109| 4251 

(TOTAL ОЕ 16) 


* FLIGHTS 49 THRU t MEASUREMENT NOeS 3 THRU 6, AND 109 
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(93) у TABLE ДЕ! (CONT. ) 7 
(МИ 
` Е-102 COMPR SOR А PROGRAM 
GROUPINGS FOR ARUSH RECORD PLAYRACKS OF ТАРЕ DATA (CON 


MEASUREMENT 


IGNITION 

ICE DETECTOR 

COMPRESSOR INLET PRESSURE (STATIC) 
COMPRESSOR INLET PRESSURE (STATIC) 
COMPRESSOR INLET PRESSURE (STATIC) 
COMPRESSOR INLET PRESSURE (STATIC) 


4 


е >» 
لن‎ 


( — مہ UJ‏ لن ГО‏ لا لیا 


ENGINE SCROLL (STUB DUCT)STATIC PRESSURE 


POWER LEVER ANGLE (REF ONLY) PLA 
TEMP. BETWEEN М1 AND N2 (2600) (REF) ТТЗ-1 
TEMP, BETWEEN МІ AND N2 (5200) TT3-2 
TEMP. BETWEEN Ni AND N2 (8500) TT3-3 
TEMP, BETWEEN №1 AND №2 (10:00) TT3-4 
BURNER PRESSURE PS4. 5 
MASTER PS2 REFERENCE (DIFF, PS0) PS2M 
NORMAL ACCELERATION 


Ф ^о № № 46410 O 


о оза O ی‎ 0 A 
NNN О ی‎ U ü نا‎ 


D YON FB ог = 


THF 40 INDIVIDUAL RAKE РРЕЗЗОРЕЗ, (АР REF. ТО PT2 MASTER), PLAYED 
RACK AS FOLLOWS, 


C CECORD NO, 7 RAKES | THRU 4. RINGS А AND В ( REF, FIGe ) 
ФЕСОРО NO, 8 РАКЕЗ 5 THRU 8, RINGS A AND В 

RECORD NO. 9 RAKES 1 THRU 4. RINGS C AND D 

RECORD мо, 10 РАКЕЗ 5 THRU B, RINGS C AND D 

RECORD МО» 11 RAKES 5 THRU 8, RING Е 

RECORD NO» 12 RAKES 1 THRU 4. RING Е 


ЕР-Р-/0-Р7 (>>) 
Ф/76 749 


FL To 

МО • 
4o 13 
до 14 
4o 14 
4o 14 
49 14 
49 14 
49 14 
49 14 
50 13 
50 13 
50 13 
50 13 
50 13 
ја 1:3 
50 13 
50 13 
51 13 
~ 51 13 
Q 51 در‎ 
231 14 
51 14 
1 14 
51 іа 
51 14 
51 14. 
51 та 
71 14 
St 14 
=] 14 
51 14 
51 14 
52 13 
52 14 
52 14. 
52 14 
=> 14 
52 14 
52 14 
ج52‎ 14 
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F-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


TIME 


39 


НР MIN SEC e 


25.000 
104000 
30.000 
30.000 

0.000 
20,000 
40.000 

0,000 


50.000 
0 ООО 
30.000 
0.000 
20.000 
304000 
404000 
45,800 


12.000 
30,5000 
20,000 
205000 
47,500 
27.000 
35,500 
a0s.000 
34.600 
40.000 

7.800 
20•000 
455809 
40,000 
56.000 


5: "ООО 
Се OOO 


за +000 


11443400 
45.000 
58.070 
10546000 
33.000 


(FLIGHTS) 


МАМЕ МО. 1 - TWO DEGREES NOSE UP 


0۳+ 
AL Tea 
-5. 
37642. 
43593. 
46840, 
44074, 
44484, 
43611 в 
42793, 


-54 ° 
4635, 


411124. 


27746. 
35816. 
37638, 
42146. 


46950. 


le 
38229, 
27849. 
37348, 
37361. 
37363. 
37057. 
36809, 
36895; 
18328 а 
38624. 
37944, 
38292, 
27607. 
37635. 


-26. 
48242. 
41548. 
41277. 
лавбаль 
30545, 
30 31:35 
39313. 


MACH 
NOs 


0000 | 


02924 
02980 
12963 
04617 
0.525 
0.441 
02389 


0,000 
05 533 
14007 
14126 
1.122 
| 026 
92818 
О» 727 


Оа ООС 


02842 


0 851 
O 6843 
0.850 
7851 
0.840 
0.859 


06855 


0.838 
0.837 
О. 849 
0.877 
0.879 
0 894 


0 ООС 
De O94 
0.834 
Ог 841 
С 717 
бе 731 
GO. 718 
0+» 718 


АМВ • 
ТЕМР » 
DEGeF 
-СУ7 о 4 
~89 68 
=93.7 
=85%0 
«630 
- 78.5 
— 78.9 


73,0 
67.1 
=77%3 
-55 2 
=51•0 


55.5 


«ТО 0 
— 79.3 


76.0 
-6б040 
-566.9 
-576.2 
-57.2 
ردب‎ 8 
-5868 
-55.9 
=54% 5 
-66.1 
—56.4 
-64 6.6 
=65%1 
-б261 
-б443 


75.0 
10549 
-85 2 
~81 64 
-71.2 
= 73. 7 
-69.5 
- 72.6 


МО в 


PRIOR 


TYPE OF MANEUVER 


PRIOR TO BRAKE RELEASEZENGINE RUNS 
CRUISE WITHOUT А/В 

CRUISE WITH А/В 

CRUISE WITH А/В 

HIGH ANGLE OF ATTÁCK-HIGH 
HIGH ANGLE OF ATTACK-HIGH 
HIGH ANGLE OF ATTACK-HIGH 
HIGH ANGLE OF ATTACK-HIGH 


POWER 
POWER 
POWER 
POWER 


PRIOR TO BRAKE RELEASE/ENGINE RUNS 
CLIMB WITHOUT А/В | j 
SNAP-UP CLIMB WITH А/В 

SNAP -UP CLIMB WITH А/В 

SNAP-UP CLIMB WITH А/В 

SNAP=UP CLIMB- WITH А/В 

SNAP-UP CLIMB WITH А/В 

PRIOR TO STALL 


TO BRAKE RELEASE/ENGINE. RUNS 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TÓ CLOUD ENTRY 
ENTPY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURRULENCE 
TO CLOUO ENTPY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBUL ЕМСЕ 


PRIOR 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 


CLOUD 
PRIOR 
CLOUD 


TO BRAKE RELEASEZENGINE RUNS 
IN ICE CRYSTAL WEATHER 

TO CLOUD ENTRY 
ENTRY/STURBULENCE 

TO CLOUD ENTRY 
ENTRYSTURBULENCE 

ТО CLOUD ENTRY 

TO STALL 


PRIOR 
CRUISE 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
PRIOR 


EF-8 -/0- 104 
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UPDATED 10/22/69 


HP, 


13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


HR 


13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


TIME 
МТМ. ЗЕС o 


17 20.000 
5 30,000 
6 22.600 
10 02000 
10 17.000 
13 0000 
13 37,000 
14 554000 
15 0.400 
16 50.000 
18 19.000 


TIME 
MIN SEC в 


16 40,000 
1 30,000 
2 0.000 
5 10.000 
5 22,800 
5 304.000 
5 35,800 

17 192000 

17 37.000 

20 0000 

20 23.000 


14 21 
14 21 
14 47 
14 47 
14 48 
14 49 


43,000 
54.000 

0.000 
304.000 
10.000 
402000 


TABLE Ш-2 Фон). 


F-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


(FLIG 


HTS) 


VANE NOe 1 = FOUR DEGREES NOSE UP 


PRe 
АТ, 
ЕТ, 


-б ۾‎ 
43859. 
44659, 
41487. 
41864, 
40218, 
40437. 
39801. 
39596, 
39947, 
39398. 


PR o 
АСТ e 
ЕТ» 


1% 
42329. 
43171, 
420957. 
40988, 
40694, 
40328, 
39808. 
39987, 
39360, 
39783. 
39788. 
39270. 
35536, 
34400, 
30177. 
29132. 


МАСН 
МО» 


0.000 
0.886 
0.879 
0.831 
02796 
0.610 
0.694 
бе 721 
0.731 
Оо 746 
О. 743 


дув. 
ТЕМР, 
РЕС» Е 


75.0 
-71.3 
-68.0 
—79.2 
-77.6 
-63.6 
-69. 7 
-68.9 
=67%7 
-7149 
=69,8 


МАМІ є 
МО» 


РРТОН 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 


ТУРЕ OF MANEUVER 


ТО BRAKE RELEASEZENGINE RUNS 


ТО CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/ZTURBULENCE 
TO CLOUD ENTRY 
ENTRY/STURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 


SIX DEGREES NOSE UP 


AMB è 
TEMP, 
ВЕС Р 


7940 
-82,4 
-82%6 
= 77. 7 
-76.4 
-78.8 
-73.5 
-7241 
-74.7 
-73.9 
-73-0 
-72.0 
=75%3 
-46.2 
= 46 00 
-33,0 
-26.4 


МАМ. 


МО є 


ل ل 


20 
21 
21 
21 
20 
21 
20 
21 
20 
21 
81 
81 
81 
81 


PRIOR 
CRUIS 
CRUIS 
PRIOR 
CLOUD 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
HIGH 

HIGH 

HIGH 

HIGH 


TYPE OF MANEUVER 


TO BRAKE 
E WITHOUT 
Е WITHOUT А/В 

TO CLOUD ENTRY 

ЕМТРҮ/ТОРВЦД ЕМСЕ 

ENTRY/TURBULENCE 

ENTRY/TURRBULENCE 

TO CLOUD ENTRY 

ENTRY/TURBULENCE 


А/В 


IV-19 


RELEASE/ENGINE RUNS 


TO CLOUD ENTRY 
ENTRY/TURBULENCE 

TO CLOUD ENTRY 
ENTRY/TURRBULENCE 
ANGLE OF ATTACK=LOW POWER 
ANGLE OF ATTACK-LOW POWER 
ANGLE OF АТТАСК- ОМ POWER 
ANGLE OF АТТАСК- Ом POWER 


ЕҒ-9-/0-/04 
-2 oF و‎ 


n5 


25 


13 54 50.000 121.  Себос 77.0 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
14 13 0,000 37365, 0,964 --65,9 8 CRUISE WITH А/В 

ја 14 0,000 37783, 0.952 -6443 7T CRUISE WITHOUT А/В 

14 17 30.000 36273, 0.849 -58.8 7 CRUISE WITHOUT А/В 

14 26 30,000 38043, 0.628 «62,0 81 HIGH ANGLE OF ATTACK-LOW POWER 
14 27 0.000 37720, 0.486 -56.1 81 HIGH ANGLE ОР ATTACK-LOW POWER 
14 27 30,000 38445, 0.356 -53.7 81 HIGH ANGLE OF ATTACK-LOW POWER 
14 28 0.000 34868, 04307 «47.3 81 HIGH ANGLE OF ATTACK-LOW POWER 
15 12 40,000 121. 0.000 77»0 1 PRIOR ТО ВРАХЕ RELEASE/ENGINE RUNS 
15 48 0,000 40416. 0.908 -76.5 7 CRUISE WITHOUT А/В 

15 55 40.000 37137, 0,855 -68,0 20 PRIOR ТО CLOUD ENTRY 

15 55 47.200 27457. 0.818 -65.7 21 CLOUD ENTRY/TURRULENCE 

16 2 52,000 36130, 0,863 -59.4 20 PRIOR TO CLOUD ENTRY 

16 2 57.500 36380. 0.850  -65,0 21 CLOUD ENTRY/TURBULENCE 

16 5 55,000 34581. 0.719 -55,8 20 PRIOR TO CLOUD ENTRY 

16 5 56,600 35129. 0.724 -5841 21 CLOUD ENTRY/ZTURBULENCE 

16 6 27.000 25666. 0.745 -59,0 20 PRIOR TO CLOUD ENTRY 

16 6 32,000 35372, 0.74С -59,8 21 CLOUD ENTRY/STURBULENCE 

16 14 0,000 34794, 0.852 -55,8 20 PRIOR TO CLOUD ENTRY 

16 14 14.500 35086, 0.834 -58.9 21 CLOUD ENTRY/TURBULENCE | 

16 17 5.000 35157. 0.663 «58,9 20 PRIOR ТО CLOUD ENTRY 

16 17 13,000 35375, 0.662 -59,7 21 CLOUD ENTRY/TURBULENCE 

15 17 14.600 35370, 0.658 -60.2 9 PRIOR ТО STALL 


I 
1 


TABLE 1/-2 р Ссомт ( 


IV=20 


Е-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS (FLIGHTS) 
VANE NOe 2 - ZERO DEGREES NOSE UP 
(PLUS BRACKETS FOR VANE МО. 1) 


ЕЕ-2-/д - ہاور‎ 
-F F? 


57 


58 
28 


58 


ТІМЕ 
Но, МТМ. БЕС є 


52000 
10.000 
10.900 
58,000 

2» 700 

3,700 
212600 
164000 
22.000 
23,800 
26.000 
304,000 


10,000 
20.000 
30.000 


40•000. 


046000 
256.800 
25,000 
29,800 
344000 
49. 600 
52.000 
о, 000 
27,000 
57.000 
3.000 
0.000 
404000 
0000 


/ 


TABLE 1-2 (сокту) 


F-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


МАМЕ МО. 2 
(PLUS BRACKETS FOR VANE МО» 


PR è 
ALT. 
FT, 


317. 
37963, 
42646. 
41973. 
41958. 
42258. 
41896. 
39646. 
90315. 
39896. 
40100. 
40540. 


56. 
35345, 
36732. 
40209. 
44447, 
45733, 
47226, 
45966, 
46108. 
465366 
46960. 
45257, 
484226 
44354, 
39068, 
37453, 
35930. 
35801. 


МАСН 
NO» 


02000 
О, 8903 
02820 
2.858 
сь850 
02854 
0.814 
Q 822 
0.831 
0.842 
0834 
0.832 


0.000 
12099 
12008 
0.861 
0.716 
0.613 
0.960 
02893 
0 870 
0.870 
2.863 
о, 893 
О, 779 
0.644 
О» 698 
0.423 
0.336 
0.274 


(FL IGH 


TS) 


TWO DEGREES NOSE UP 


AMR, 
TEMP, 
DEGeF 


75.0 
-57%0 
=80,5 
-78.7 
-78.1 
-78.1 
-7б48 
-690,4 
«733 
-7З 1 
-73.1 
-67.1 


76.0 
-48.2 


-49.6 


=63%2 
=73%5 
-79.6 
-оЗ.2 
-807, 
«89 8 
-87.7 
-87.0 
-89 1 
-93.1 
~84 1 
-69.9 
-57-0 
=51%3 
46.9 


МАМ. 
МО в 


81 


1) 


ТУРЕ OF MANEUVER 


PRIOR 
CRUISE 
CRUISE 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
AFTER 


PRIOR 
SNAP-U 
SNAP-U 


4 


ТО ВРАКЕ 
WITHOUT 
WITHOUT 

TO CLOUD 


RELEASE/ZENGINE RUNS 


A/B 
А/В 
ENTRY 


ENTRY/TURRBULENCE 
ENTRY/TURBULENCE 


TO STALL 
TO CLOUD 


ЕМТРУ 


ENTRY/TURBULENCE 
ENTRY/TURSULENCE 


TO STALL 
STALL 


TO BRAKE RELEASE/ENGINE RUNS 
WITH 
WITH 
SNAP-UP CLIMB WITH 


> CLIMB 
P CLIMB 


SNAP-UP CLIMB 


PRIOR 

CRUISE 
ROLLER 
ROLLER 
ROLLER 
ROLL ER 
ROLLER 


TO STALL 
WITHOUT 
COASTER 
COASTER 
COASTER 
COASTER 
COASTER 


A/B 
А/В 
А/В 
WITH А/В 


А/В 


CONSTANT ALTITUDE TURN 
CONSTANT ALTITUDE TURN 


HIGH А 
HIGH A 
HIGH A 
HIGH А 


ОР 
ОР 
OF 
OF 


МОСЕ 
NGL F. 
NGLE 
NGLE 


ATTACK ОМ 
ATTACK -LOV 
ATTACK -LOW 
ATTACK-LOW 


ТУ-21 


РОМЕН 


POWER 


POWER 
POWER 


EF-§$-10-/04Y 
-Y ок Ф 


FLT e 
NO, 


60 
60 
50 
60 
60 
60 
60 
60 
50 
50 
60 


60: 


61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 


> > 2 о о2о2о»2»2»3 


— — | 
T 


Ре 
16 
1^ 
15 
16 
15 
16 
16 
16 
16 
16 


TABLE 14-2 (сомт.): 


Е-102 COMPRFSSOP STALL РРОСРАМ 
SUMMARY OF DATA POINTS 


TIME 
но MIN O БЕС + 


N 


er 


№ 
D 


28 


№№ 
0-0 


г № 
O № 


4-2 


42 


+ 
№ 


UJ 
a 


шаг 
NNDD: 


22 
22 
25 
25 
26 
27 
27 
27 


206000 

02.2060 
204000 
47.009 

0.0200 
20,000 
40.000 
43,700 
12.000 
40.000 
10,000 
26.000 


15,000 
50.070 
Hg 200 
206.4000 
33.000 
r ھ٤٥(‎ 
146909 
بے‎ ھ٤‎ 
655,300 
50,000 
2.300 
13,300 
174.800 


INSTALLED 


BRACKETS ONLY 


NO VANE 
VANE 

PR è MACH 

АТ, МО e 

ЕТ. 

2316. 0.000 
49862, 0,242 
20469, 10001 
378951. 1.0609 
35388, 19149 
38704 0.036 
46364. 0.710 
48302. O.686 
37141. С. 566 
36498, 0.465 
35337, O | 359 
14606. 0.295 

Te n ОСО 
38695. с.деб 
заара, О. ano 
35955, о, 839 
36328. O ۵4ء‎ 
35962. Пе 729 
36175, 0.757 
35580. 0.714 
35958-0 0.726 
35849, 0,774. 
збтра, 7ھ‎ 
35671 в O.9331 
amamte Па 795 


АМВе 
TEMP, 


РЕСЕ 


100.0 
-67.1 
-784,2 
-66.9 
ات‎ о З 
-51е2 
=792 41 
«80? 
-606.4 
-506.2 
-456.6 
=48%0 


79,0 
-б7э? 
-6943 
-63.5 
-64 e2 
-58,7 
-б1 9 
-61.1 
-б60 „© 
-6042 
-5942 
-6 7م‎ 
_ 7.1 


(FIG 


Ту-22 


HTS} 


(VANES 1 AND 2) 


МАМ e 
мо, 


о) لئ‎ 


WW W 
0 о о NN ío عم یہ‎ 


PRIOR 


CRUISE 


SNAP- 
SNAP = 
SNAD- 
SNAP- 
SNAP- 
PRIOR 
HIGH 
HIGH 
HIGH 
HIGH 


PPIOR 
PRIOP 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
PRIOR 


TYPE OF MANEUVER 


TO BRAKE RELEASE/ZENGINE RUNS. 
WITHOUT А/В 
CLIMB WITH 
CLIMB WITH 
CLIMB WITH 
CLIMB WITH 
UP CLIMB WITH 
TO STALL 
ANGLE OF 
ANGLE OF 
ANGLE OF 
ANGLE OF 


UP: 
UP 
UP 
UP 


A/B 
A/S 
А/В 
А/В 
A/8 


АТТАСК- ОМ 
АТТАСК-! ОМ 
ATTACK -LOW 
ATTACK-LOW 


POWER 
POWER 
POWER 
POWER 


TO BRAKE RELEASE/IENGINE RUNS 
TO CLOUD ENTRY 
ENTRY/TURFPULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE · 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURRULENCE 
TO STALL 

TO STALL 


БРЕ. FP ~ 78 - 199 
- کے‎ oF? 


ee ee + 


(9 


Q 


РТ. 
МО а 


63 
63 
6з 
ва 
6 
53 
63 
63 
өз 
өз 
63 


64 
64 
64 
ба 
64 
64 
64 
64 
64 
ба 
64 
64 
64 


65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
55 
65 
65 


2 


M эз “А ка نے‎ 77) > 


CJ 


14 


اسم 
> 


14 


~ 


14 


BS 


l4 


қа қа d ыз 
چ‎ > => > 


A) ы МО № 


13 


UJ‏ لئ 


та 


لن np‏ لرا 13 


ы» ыы 
uou) 


u uj لی‎ d پر‎ 


13 


F-102 COMPPESSOR STALL 


TIME 
HReMINeSEC ә 


15 


0 ھ٤0‎ 
С 000 
16.200 
22.800 
20.000 
27,500 
28.200 
10.000 
20.200 
го осо 
23.000 


50.000 
402.900 
59.400 
50.4000 
26.800 
40.000 
40,400 
206.000 
40.000 
50,000 
19.200 
506.000 

7.200 


20.000 
48.000 
8,000 
38.000 
25.4000 
45.000 
476.800 
20.000 
06000 
10.000 
22.4000 
10 ھ٤‎ 
40.000 
5,000 
55.000 
156900 
38.000 
56 ОПО 
6.000 
11.000 


TABLE IV-2 (com T.) 


PROGRAM 


SUMMARY OF DATA POINTS 


VANE NOe 1 


(PLUS BRACKETS FOR МАМЕ МО» 


рр 
ALT. 
FT. 


1100. 
33603. 
4483. 
34185, 
32324. 
33101. 
33096. 
33665, 
33777ae 
31631, 
31529. 


1% 
36251. 
35576» 
34772. 
34577. 
35106, 
35807, 
232135 
32595, 
33219, 
33389. 
29839» 
29628, 


1. 
399223, 
40065, 
39412. 
40426, 
408431» 
40802. 
43232. 
36497. 
30132: 
236952. 
34041. 
34465. 
34808. 
23213. 
22483 
23137. 
24347, 
24286. 
24426. 


МАСН 
NÛ è 


Оз О0б 
0.757 
Пе 781 
0.785 
0.887 
2.896 
С.894 
0 6ء‎ 
0•893 
C . O09 
32904 


Q ООС 
0.9233 
П.92Р3 
С. 889 
Q 894 
e716 
0 684 
0.882 
Се 879 
Qe. 739 
Оз 722 
0,837 
0,859 


0.000 
О, 734 
О» 740 
Oo 742 
О «93? 
0.933 
2.926 
19017 


-14192 


12226 


14199 


Q 543 
0.407 
e273 
0,914 
02911 
2.910 
0.709 
0,715 
0.714 


AMB + 
ТЕМР, 
DEGeF 


11140 
-4440 
-48,6 
-96б 41 
-5045 
-4 7.9 
- 49,5 
-47,6 
-52.7 
-41.9 
-5О63 


77,0 
-54 477 
-62.1 
=47 о З 
= 9 4 
-4800 
-5760 
-45,9 
-50,6 
-49.5 
-53.0 
-39.:8 
-45.8 


72.0 
=64.6 
-63.4 
60,1 
-64%2 
=64,8 
-65.2 
~ 7846 
-6 2 
-36. 0 

9,5 
-40, 23 
-41.9 
=40,6 

=0,8 

3,0 

-2.3 

-96 å 

-7.а 

-5.1 


МАМ» 
МО в 


IV-23 


(FLIGHTS) 


AT SIX DEGREES NOSE UD 


2) 


TYPE OF MANFUVER 


PRIOR 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 


TO ВРАКЕ PFLEASE/SENGINE PUNS 
TO CLOUD ENTRY 
ЕМТРУ/ТУРВОСЕМСЕ 
ЕМТБЭҮУТЦОРЗЦЦЕМСЕ 
TO CLOUD ЕМТРУ 
ENT&SGY/TURRUL.ENCE 
ENTRY/TURRULENCE 
TO CLOUD ENTRY, 
ENTPY “TURBULENCE 
TO CLOUD ENTRY 
ENTRY/STURBULENCE 


TO BRAKE RFLEASE/ENGINE RUNS 
TO CLOUD ENTRY 
ENTPY/TURRUI ЕМСЕ 

TO CLOUD ENTRY 
ENTRY/TURBULE NCE 

TO CLOUD ENTRY 
ENTRY/TURBULENCE 

TO CLOUD ENTRY 
ENTRY/STURBULENCE 

TO CLOUD ENTRY 

TO STALL 
TO GLOUD 
TO STALL 


PRIOR 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
РЕТОК 
PRICR 
PRIOR 
PRIOR 


ENTRY 


RELFASEZENGINE RUNS 
А/В 


PRIOR ТО BRAKE 
CRUISE WITHOUT 
SIDESLIP ` 
SIDESL IP 
CRUISE wITHOUT 
SIDESLIP 
SIDESLIP 
DESCENT WITH 
DESCENT WITH 
DESCENT WITH 
DESCENT WITH 
HIGH ANGLA OF 


А/В 


А/В 

А/В 

А/В 

АЙР 

ATTACK-MIL POWER 
HIGH ANGLE OF ATTACK-MIL РОМЕО 
HIGH ANGLE OF ATTACK-MIL POWER 
CRUISE WITHOUT А/В 

SIOESLIP 

SIDESLIP 

CRUISE WITHOUT А/В 

SIDESL ТР 

SIDESLIP 


БЕ-Я?-10 - lof 
-( or 9 


66 
66 
66 
66 
66 
66 
66 
66 
66 
66 


67 


97D 07D 99039099303 


IV-2h 


TABLE 1У-2 К(сомт.) 


Е-102 COMPRESSOR STALL PROGRAM 


TIME 
НЭ. МТМ, ЗЕС. 


12 
38 
38 
41 
42 
42 
42 
43 
43 
45 
45 


504000 
50.000 
58.200 

3.900 
22.000 
308000 
30,000 
45.900 
285.000 
30.000 


40.000 
40,000 
50.000 
52.000 

1.4100 
27.000 
31.800 
40,000 
50,500 
19,000 
19.600 


SUMMARY OF DATA POINTS 


РР e 
ALT, 
ЕТ. 


МАМЕ 


-63. 
40336, 
405136 
41362, 
42004, 
40526, 
36397, 
36397, 
37210. 
35603. 


(FLIGHTS) 


MACH АМВ МАМ» TYPE OF MANFUVER 
“МО ТЕМР, МО, 
DEG.F 
NO. 2 BRACKETS ONLY 

0.000 7350 1 PRIOR ТО BRAKE RELEASE/ENGINE QUNS 
0,967 -74.5 20 PRIOR TO CLOUD ENTRY 

0915 -77.7 21 CLOUD ENTRY/TURBULENCE 

0.880 -80.2 21 CLOUD ENTRYZTURRULENCE 

0.6709 -68.7 76 WIND-UP TURN 

0,684 -66.5 76 WIND-UP TURN 

С.782 -61.0 20 PRIOR TO CLOUD ENTRY 

0.782 -67.8 9 PRIOR TO STALL 

04501 -60.0 ӘЗ HIGH ANGLE OF ATTACK-MIL POWER 
0.273  -53.2 83 HIGH ANGLE OF ATTACK-MIL POWER 


FLIGHTS 67 AND 68 


CLEAN DUCTS 


FERRY FLIGHT 


1100, 
28229, 
28085. 
26434, 
26779, 
26289. 
26513, 
26108. 
26638. 
25570. 
256655. 


(ALL BRACKETS REMOVED) 


(NO DATA) 
О. 000 9320 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
0772 -28.7 7 CRUISE WITHOUT А/В 
Ce782 -29.0 21 CLOUD ENTRY/STURBULENCE 
0“776 -—21.4 20 PRIOR TO CLOUD ENTRY 
Qe 700 -24.7 21 CLOUD ENTRY/TURBULENCE 
0.82 1 =70%5 20 PRIOR TO CLOUD ENTRY 
0,821 -20,0 21 CLOUD ENTPY/TURBULENCE 
п. 762 -18,7 20 PRIOR TO CLOUD ENTRY 
0.762 -21,),6 21 CLOUD ENTRY/TURBULENCE 
О. 704 «18.66 20 PRIOR TO CLOUD ENTRY 
Oe 711 =22ь7 21 CLOUD ENTRY/TURBULENCE 


ЕЕ. 9-10 ~ 799 
~ Z ек? 


TABL ТУ-2 сомт. IV-25 
F-102 COMPRESSOR STALL PROGRAM | 
SUMMARY OF DATA POINTS (FLIGHTS) 


ЛЕТ» TIME РВ. МАСН АМВ» МАМ» ТУРЕ OF MANEUVER 
NO, НР,М1М,5ЕС, АСТ è МО. TEMP, МО, 
ЕТ. DEGeF 
3 INCH STRAKES (VANE 1 BRACKETS REMOVED) 


71.0 51 


69 14 14 406000 10. 06000 ДОМАМСЕ THROTTLE 
69 ` 14 15 0.000 10. 0.000 71.0 53 RETARD THROTTLE 
бо 14 15 20.000 10, 0.000 7140 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
6° 15 26 15,000 29263, 0,703 -30.0 20 PRIOR TO CLOUD ENTRY 
69 15 26 20.000 29408, 0,685 -33.! 21 CLOUD ENTRY/TURBULENCE 
69 15 31 25,000 25832. 0.583 -16,.2 29 PRIOR ТО CLOUD ENTRY 
бо 15 31 28.500 25912, 0,588 -16.2 21 CLOUD ENTRY/TURBULENCE 
бо 15 33 43,000 25918. 0.708 -17.7 20 PRIOR TO CLOUD ENTRY 
69 15 33 53.000 26521. 04705 -24.3 21 CLOUD ENTRY/TURBULENCE 
69 15 35 25,000 25834, 0.649 -17.7 20 PRIOR ТО CLOUD ENTRY 
бо 15 35 29.600 26210. 0.646 -23,5 21 CLOUD ENTRY/TURBULENCE 
69 15 37 5,000 25684. С.586 -15.4 20 PRIOR TO CLOUD ENTRY 
69 1^ 37 164.100 25769, 2.596 -19.0 21 CLOUD ENTRY/TURBULENCE 
69 15 39 34,000 28318. 04539 -26,0 20 PRIOR TO CLOUD ENTRY 
69 15 39 37.800 28087, 0.556 -2740 21 CLOUD ENTRY/TURBULENCE 
69 15 41 16.000 26509, 0.596 «186,9 20 PRIOR TO CLOUD ENTRY 

22 15 41 28.000 26237, 0.607 -19,0 21 CLOUD ENTRY/TURBULENCE 

> 60 15 41 424000 26338, 0.627 -19.5 20 PRIOR ТО CLOUD ENTRY 

ба 15 41 54,000 27006. 0.663 «2263 21 CLOUD ENTRY/TURRULENCE 
eo 15 42 17,000 26844, 0.714 -22.0 21 CLOUD ENTRY/TURRULENCE 
70 FERRY FLIGHT (NO DATA) 
71 FERRY FLIGHT (NO DATA) 
72 п 14 52,000 581С. 0.000 76.0 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
72 1 3 50,000 35854, 0.767 -53.9 20 PRIOR TO CLOUD ENTRY 
72 1 4 0.300 36393. 0.766 -59.7 21 CLOUD ENTRY/TURBULENCE 
72 1 6 20,000 33022, 0.626 «41,2 20 PRIOR TO CLOUD ENTRY 
72 | 6 24.600 33252. 0.655 -42.6 21 CLOUD ENTRY/TURBULENCE 
72 1 6 47.100 32894. 06,677 -43.8 21 CLOUD ENTRY/TURRULENCE 
72 1 10 18.000 32037, 0.672 «39,8 20 PRIOR TO CLOUD ENTRY 
72 1 10 27.500 32629, 9.693 -41,0 9 PRIOR TO STALL 
72 1 50 35,000 35419, 0.460 -55.41 81 HIGH ANGLE ОР ATTACK=LOW POWER 
72 151 0.000 34319. 0.376 «5149 83 HIGH ANGLE OF ATTACK=MIL POWER 
72 1 581 20,000 33959, 0.284 -51.8 83 HIGH ANGLE OF ATTACK=MIL POWER 
73 FERRY FLIGHT (NO DATA) 


EF-P- 10-104 
-9 oF 9 


13 
14 
1.4 


1^ 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


78», 


82. 


TABLE IY-2 Ссомсо.)) 


F-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


TIME 
НО. МТМ. БЕС o 


23 
39 
39 


21 
10 
10 
10 
32 
32 
5 
35 
35 
36 
37 
39 
39 


20.000 
25.000 
40.000 


ПСПО 
17,000 
18.2400 
21.800 

84700 
346.400 

6.800 
23.700 
25.800 
22.800 

14600 
19,900 
25,300 


10.000 
33.000 
38,900 
12.4000 
18,700 
40.000 
Са 700 
20.000 
366.400 
50.000 
55.800 
9.000 
174700 
SA2A 8000 
о. ЗОО 
33,000 
39.809 


РР, 
ALT, 
FT. 


MACH 
МО в 


AMB eè 


ТЕМР, 


DEGeF 


MAN è 
мо, 


1/2 INCH STRAKES (VANE 1 


Ва. 
323149, 
32803, 


756 
29784, 
29613. 
2926790, 
29775. 
30516. 
29287. 
290828, 
29387, 
27868, 
28259, 
28984. 
29337. 


FERRY FLIGHTS 


46. 
29109, 
29469. 
20210, 
29911. 
29472. 
30002. 
29290. 
29073. 
27472, 
28022, 
27033. 
27116. 
28075. 
28104. 
28040, 
28186. 


FERRY FLIGHTS 


FERRY FLIGHT (NO 


CLEAN INLET DUCTS 


IV-26 | 


(FLIGHTS) , 


TYPE OF MANEUVER 


BRACKETS REMOVED) 


7.000 78,0 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
05363 -47.7 АЗ HIGH ANGLE OF ATTACK=MIL POWER 
С6080 -47.9 83 HIGH ANGLE OF ATTACK-MIL POWER 
0.000 76.0 1 PRIOR TO BRAKE RELEASE/ENGIME RUNS 
0.825 -42.2 20 PRIOR TO CLOUD ENTRY 
C.B25 -20.0 20 PRIOR TO CLOUD ENTRY 
0.814 -43.Я 21 CLOUD ENTRY/TURBULENCE 
0,820 -43.1 20 PRIOR TO CLOUD ENTRY 
0.843 -46.6 21 CLOUD ENTRY/TURBULENCE 
02732 -48.6 20 PRIOR TO CLOUD ENTRY 
0.748 -42.5 21 CLOUD ENTRY/TURBULENCE 
0.794 -4747 21 CLOUD ENTRY/TURRULENCE 
0,866 —33,9 20 PRIOR TO CLOUD ENTRY 
2.859  -44.0 21 CLOUD ENTRY/TURBULENCE 
0.805  -39,9 20 PRIOR TO CLOUD ENTRY | 
0.814 -44.3 21 CLOUD ENTRY/TURBULENCE 
DATA) 
(МО VANES, NO BRACKETS) 

(NO РАТА) 
0,000 78.2 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
0,795 -АР,5 20 PRIOR TO CLOUD ENTRY 
0.809 -24,8 21 CLOUD ENTRY/TURRULENCE 
0.626 -26.2 20 PRIOR TO CLOUD ENTRY 
0,650 -26.2 21 CLOUD ENTRY/TURRULENCE 
0.627 -26.3 РО PRIOR TO CLOUD ENTRY 
0,654  -26.1 21 CLOUD ENTRY/TURBULENCE 
0.696 -22,6 20 PRIOR TO CLOUD ENTRY 
04720 <24,8 21 CLOUD ENTRY/TURBULENCE 
0.733 -1740 20 PRIOR TO CLOUD ENTRY 
0.728 -20.9 21 CLOUD ENTRY/TURBULENCE 
0.751 -13.9 20 PRIOR TO CLOUD ENTRY 
0.754 -22,0 21 CLOUD ENTRY/TURBULENCE 
0.762 -16.3 20 PRIOR TO CLOUD ENTRY 
0.779 -19.5 21 CLOUD ENTRY/TURBULENCE 
0.740 -14.2 20 PRIOR TO CLOUD ENTRY 
0.731 -18.2 9 PRIOR TO STALL 

(NO DATA} Ё F-P-.0-/o*V 


-9 oF 9 


( CAS 
TAS 


ALT 

MACH 

TA 

PSO 

PTO 

RNT 

PLA 

ом ві 

A/B NOZ 

T FUEL 

RAT 

ТТ? 

TT7 

N1 

N2 

TT34i ‚2 
844) 


TT2/TSL 
THe аб 

THE 268 
THE 1424 


TABLE IY-3 
EXPLANATION OF SYMBOLS LISTED IN COMPUTER OUTPUT 


ax 


CALIBRATED AIRSPEED (KNOTS) 

TRUE AIRSPEED (KNOTS) 

ALTITUDE (FEET) ` 

MACH NUMBER | 

АМВ1ЕМТ TEMPFRATURE (DEG С) 
PRESSURE ALTITUDE (PSIA) 

FREE STREAM TOTAL PRESSURE (РУТА) 
REYNOLDS NUMBER INDEX = («та ہے‎ ^**) 


POWER LEVER ANGLE (DEG) 

OVERBOARD BLEED VALVE (OPEN/CLOSED) 
AFTERBURNER NOZZLE POSITION (OPEN/CLOSED ) 

FUEL TEMPERATURE (DEG. Е) 

RAM AIR TEMPERATURE (DEG C} 

LOW COMPRESSOR INLET TEMPERATURE (DEG С AND Р) 
TURBINE OUTLET TEMPERATURE (DEG C AND F) 

LOW PRESSURE COMPRESSOR SPEED (RPM) 


HIGH PRESSURE COMPRESSOR SPEED (RPM) 
LOW COMPRESSOR DISCHARGE TEMPERATURE (DEG Е) 
(4 POSITIONS, МО. 1 АТ 2400, МО, 2 АТ 5500, 


IV-2'7 


МО, 3 АТ 8:00. МО, 4 AT 10809) (LOOKING FORWARD) 


=тр1 = От, =COMPRESSOR INLET TEMP/STD SEA LEVEL TEMP 
-TR2 -J/er. 

=TR3 = бту ® 

«тра = Ө ٥ہ‎ 


,۲۲۹/ ۲۹۳۳۹5 = бү, = AVGe LOW COMPReDISCHARGE TEMP/STD SEA LEVEL TEMP 


PT2 
éT2 
۹۱ 
TT7/TR1 
NI/TR2 
N2/TR2 
N2/TR5 


WF 

WF А/В 
ЧЕ С 5 
МЕС, 6В 


МҒАНС6А 
WF / 4 
мға/төл 


WF /PS4,^5 


N 


LOW COMPRESSOR INLET TOTAL PRESSURE (PSIA) 
zPT2/PSL 

= ا‎ / Өт, (AVERAGE TT3) 

= Tr, 7Z Ors 

= N, /N ст 

= М» Мет. 

Ni Мет 


We =ENGINE FUEL FLOW (LB/HR) 
АЈ А/д) =AFTERBURNER FUEL FLOW (LS/HR) 
= WE/ Сет, Ота. 
= 4 (Кт. یہہ‎ ٦ 
= Асат Or °) 
= WPI PS4 
= WEL (Ps + : өт, 29) 
= ФЕР у. 


۷۴/4 ST93= WES (Pey. -Ora #9). 


253 
PT3 

PS4 
PS4.5 
PT7 
PT7-ALT 


STATIC PRESSURE АТ LOW COMPRESSOR DISCHARGE (PSTA) 
TOTAL PRESSURE AT LOW COMPRESSOR DISCHARGE (PSIA) 
STATIC PRESSURE AT HIGH COMPRESSOR DISCHARGE- (PSTA) 
STATIC PRESSURE (BURNER) 
TOTAL PRESSURE AT TURBINE OUTLET (PSIA) 
-РТ7-(АШТЇТООЕ ІМ PSIA) 

PRESSURE RATIOS ARE SELF EXPLANATORY 


EF-@-10-27 Ca) 
Nev. © j2/2/68 
Vau. Fer 3Y ruko 


444 TABLE TV-3 (сеют) Ty-28 


хай EXPLANATION OF SYMBOLS LISTED IN COMPUTER OUTPUT (PART 11) 
CAS CALIBRATED AIRSPEED (KNOTS) 
TAS TRUE AIRSPEED (KNOTS) ` 
` ALT ALTITUDE (FEET) 
MACH ; MACH NUMBER 
TA AMBIENT TEMPERATURE (DEG F) 
PSO PRESSURE ALTITUDE (PSIA) 
PTO FREE STREAM TOTAL PRESSURE (PSIA) 
TT2 LOW COMPRESSOR INLET TEMPERATURE (DEG K) 


2100 252 REFERENCE)STATIC PRESSURE AT LOW COMP, INLET(STA 460)300° 


LOOKING FORWARD 
COMPRESSOR INLET DEG CW 
COMPRESSOR INLET DEG CW 
COMPRESSOR INLET DEG CW 
COMPRESSOR INLET DEG CW 
ENGINE SCROLL 5 439 (ЕМО) 
ENGINE SCROLL 442 (AFT) 


(PSIA) 
(OBTAINED FROM 
DIFF, PRESSURE 

MEASUREMENTSeREF 
TO MASTER PS2) 


PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 


]6 5 


PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 
PRESSURE 


SPLITTER 
SPLITTER 
SPLITTER 
SPLITTER 
SPLITTER 
SPLITTER 


128 
170 
203 
231 
273 
316 


PSSw6 


PRESSURE 195 
PRESSURE 260 
PRESSURE 292 
PRESSURE 349 


PRESSURE |(STA 107) 0.8 INCHES 
PRESSURE 1566 INCHES 
PRESSURE 2»4 INCHES 
PRESSURE 3.2 INCHES ME ASUREMENTS «REF 
PRESSURE 4,0 INCHES TO PTO) 
(15665 ТМ. FROM FUSELAGE SKIN TO CENTER 
LINE OF SPLITTER DUCT LIP) 


{РУТА} 
(OBTAINED FROM 
DIFF, PRESSURE 


(DEG) 
(DEG) 


ALPHA ANGLE OF ATTACK 

SIDESLIP JANGLE OF SIDESL IP 
PITCH PITCH ATTITUDE (DEG) 
ROLL ROLL ATTITUDE {DEG) 


V ACCEL NORMAL ACCELERATION (G 5) 


NIBLV GROUND COOLING VALVE POSITION. NI BLEED (OPEN/CLOSED) 
N2BLV GROUND COOLING VALVE POSITION». N2 BLEED (OPEN/CLOSED) 
ICE DET | SPECIAL ICE DETECTOR SIGNAL LIGHT« СОМРе INLET (ON/OFF) 
ЕМС TO 19 EXHAUST NOZZLE CONTROL TO ІСМІТЕР» PRESSURE (PSIA) 
(С 50 PR | IGNITER SOUIRTER PRESSURE (PSIA) 
16 TO ЕХН IGNITER TO EXHAUST CONTROL, PRESSURE (PSIA) 
AB FU PR | AFTERBURNER FUEL PRESSURE (PSIA) 
АВ АС РВ | AFTERBURNER ACTUATOR PRESSURE (Р51А) 
АВ MOTOR | AFTERBURNER MOTOR ACTUATOR (ON/OFF) 
RAIN'CL | RAIN CLEARING VALVE POSITION (OPEN/CLOSED) 
ANTI ICE | ANTI-ICING VALVE POSITION (OPEN/CLOSED) 
IGNITION (ON/OFF ) 


IGNITION 


| ЕЕ - 0-10-37 (2 
1/16/69 


TABLE Jy-4 


MANEUVER CODES 
Е-102А COMPRESSOR STALL PROGRAM 


CODE MANEUVER 


GENERAL 
PRIOR TO BRAKE RELEASE 
PRIOR TO BRAKE RELEASE 
TAKE-OFF 

CLIMB WITHOUT A/B 
CLIMB WITH A/B 
DESCENT WITHOUT A/B 
DESCENT WITH A/B 
CRUISE WITHOUT A/B 
CRUISE WITH А/В 
PRIOR TO STALL 

AFTER STALL 

PRIOR TO А/В BLOWOUT 


ANTI ICING SELECTOR 
ELECTRONIC COOLING JET PUMP SYSTEM 
OPEN GROUND COOLING SYSTEM VALVE 

RAIN CLEARING 


CRUISE IN ICE CRYSTAL WEATHER 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TUPRBULENCE 


SNAP-UP CLIMB 
SNAP-UP CLIMB WITH A/B 
SNAP-UP AND PUSHOVER 

SNAP-UP AND PUSHOVER WITH А/В 
SNAP-UP AND PULLUP WITH A/B 


TANKER FLIGHT (SETTING ОР) 
TANKER FLIGHT (WATER ON) 


THROTTLE VARIATIONS 
ADVANCE THROTTLE 
ADVANCE THROTTLE WITH А/В 
RETARD THROTTLE 

MAX A/B TO MIN A/B 

MIN A/B TO MAX A/B 

MIL POWER TO А/В 
А/В TO MIL POWER 


MISCELANEOUS MANEUVERS 
SIDESLIPs MILITARY POWER 

SIDESLIP 

ADVANCE THROTTLE WITH SIDESLIP 
RETARD THROTTLE WITH SIDESLIP 
RUDDER MOVEMENT 

CONSTANT ALTITUDE TURN 

WIND-UP TURN | 

HIGH ANGLE OF ATTACK-LOW POWER 

HIGH ANGLE OF ATTACK-HIGH POWER 
HIGH ANGLE OF ATTACK-MILITARY POWER 
ROLLER COASTER 


ROLLS 
ЕЕ-8-/0-31 (Е) 


IV-29 


سر WN‏ ج Q i — SOW‏ £ صا ی - نم WN‏ ج بی ی - سر WN‏ ی یی یہ بر 59^ ری £ Ut‏ ین ~ 


ров‏ یىی یی رہ 


М1 ۶ 
WF 

МЕС «68 

WF/PS4 


TIME 

040 

53.1 
5884, 
5813. 
8049 « 
8518» 
56.82 


ТІМЕ 
287.7 

52.6 
5884 
5931. 
4.4 70 в 
9359, 
57.25 


TIME 

34020 
525 
5926. 
6079, 
4026. 
10281. 
58.94 


TIMF 

26148 
52.6 
5950» 
6353. 
3287. 
12661» 
62.21 


ТІМЕ 
193.1 
52.7. 
6032. 
6659. 
2643. 
15083, 


(66.73 


А/С 5/М 56-11 
TAS КТ PR ALT ЕТ 
ом ВІ А/В МО? 
М? TT2/TSL 
N2/TR? TH2 «5 
N2/TR5 WF А/В 
МЕС, 5 МЕАВС,68 
WF4/TR3  МР/Р54 5 
ОЕ DAY 12 НЕ 36 
040 56. 
CISD 
9306. 1.024 
9194, 1.012 
73524 0. 
895594 Û e 
55.89 604,38 
OF DAY 13 HR 3 
647,6 35345, 
Ср 
9230, 0,983 
9305, 0.991 
7458, 11540, 
9332, 28160. 
57.88 70.77 
ОЕ DAY 13 HR 3 
593.2 36732, 
си» 
9236. 04950 
9474. 0.974 
7517, 10113, 
10187, 25823, 
61.01 75.92 
ОЕ DAY 13 НЕ 3 
497.9 40209. 
с> 
9161» 0.877 
9782. 0.936 
1623. 8601. 
12366, 33123, 
68.12 86.35 
ОР DAY 13 HR 3 
408.8 44467. 
с5р 
9086. 04820 
10031, 0.905 
7106, 1082. 
14556, 40408 6 
76.34 99,51 


TABLE 1/-5 
F-102A COMPRESSOR STALL DATA 


51 


MACH 
T FUFL C 
۲٢۲3-1 F 
ТН2 е68 
PT2/PSL 
PS4/PT2 
۷۲۲/۰ گی‎ 3 


10,000 
0.000 
86.8 
352.9 
1.016 
0.929 
10.370 
59.39 


MIN 


20.000 
1.099 
32.8 
3225 
0,989 
0.482 
11.002 
71.55 


MIN 


30.000 
1.008 
32.3 
308.6 
0.966 
0.405 
11.466 
78,59 


MIN 


406.000 

0.861 
32.3 

277.3 

0.914 
04,283 
12.647 
94 440 


MIN 


504000 

04716 
334,2 
247.0 

0.874 

02200 
13,444 
113.83 


MIN 


10-0 
FLIGHT МО» 58 
ТА DEG С PSO PSIA РТО PSIA RNI 
RAT С TT? C TT2 F TT7 C 
TT3-2 F TT3—3 F TT3-4 F TT? F 
TH2 1.24 РТ? TT3/TR1 ТТТ/ТВ1 
PS3 PT3 PS45,5 PTT 
PS4 PT3/PT2 PS4^/PT7 PT7/PT2 
PS4/PS3  PS4/PT3 Р5З/РТ2 PTT-ALT 
SEC TEST MANEUVER 1 
2404 144665 14.665 06901 
25.5 22.0 71.7! 6296 
363,4 387 «7 380.47 1165,4 
1.030 132660 362,3 113748 
39,928 68.4527 133.294 30.606 
141266? 3,545 4,628 24290 
3.547 2,925 2.923 154,940 
SEC TFST MANEUVER 32 
-44.45 34401 7.249 04492 
12.7 10.3 50.6 64665 
3303 338,1 347.8 1195,8 
0980 7,097 340.1 121543 
20,858 24.401 63.169 154478 
782088 30438 4738 2,32] 
3,783 3.200 2.938 134076 
SEC TEST MANEUVER 32 | 
-45.2 3.182 6.085 04931 
-4.2 0.7 23.3 65140 
318.7 331,9 334.4 1203%8 
0,938 5.957 340,2 1266,5 
17.466 20.240 53,035 14 «619 
68,215 3.414 4:672 20453 
3,911 3,358 2.931 11.437 
SEC TEST MANEUVER 32 
-52-9 2.692 4» 368 09334 
-19 4 -20498 - йо 7 6626 
2845,0 29642 299,6 122847 
0,849 44172 329,8 1396.4 
122398 146.724 38,075 11.787 
52. 765 3,529 46476 20825 
46255 3.583 2.971 9.094 
SEC TEST MANEUVER 32 
-58.6 25196 3,091 04256 
- 0 -36,7 -34.0 66543 
2633 271.2 2645.1 122955 
0.782 2.946 3186 1498,4 
9,033 9,534 26,568 8,815 
39.615 3,235 4.493 2.991 
4» 385 4.154 3,065 6.619 


EF-8-10- М2 С) 
,/z 8/49 


N1/TR2 
WF 

МЕС, 68 

МЕ/Р54 


کر Кар м‏ یا ے یہ 


TIME 

158.2 
52.6 
6044. 
6810. 
2359, 
16073, 
69.24 


سر Рог‏ یا ے ہی 


TIME 

252.5 
485.6 
5794. 
6336. 
2617» 
12868. 
61.99 


ne‏ تی ج ی کی لہ 


TIME 

238.9 
48.6 
57945, 
6357. 
2527» 
12790. 
62.17 


хл Ро ке‏ فپ 


TIME 

231.0 
48.1 
5794. 
6396, 
2491, 
13050. 
53.43 


NOU ېړ‎ WN سم‎ 


TIME 
228.7 
88.3 
57706 
6352. 
24946 
13317. 
61.88 


~ охл یں ج‎ ce 


TAS КТ 


М2 /TR5 
WFC.5 
WF4/TR3 


OF DAY 
347.4 
СЕР 
9038. 
10186. 
772), 
15396, 
81.45 


ОЕ ПАУ 
534.0 
ске? 
8870, 
9700. 
7579. 
12460» 
70.01 


ОЕ DAY 
500.3 
C L SD 
8834, 
9693, 
7556. 
12370. 
70.53 


ОҒ DAY 
486.0 
CIfD 
8834. 
9752, 
7585. 
12593. 
72.56 


ОЕ DAY 
487.3 
ске” 
8834. 
9725. 
7589. 
128664 
10.52 


р 


13 


13 


13 


13 


13 


TABLE 


-5 


Е-102А COMPRESSOR STALL РАТА 
A/C S/N 56-1151 


R ALT FT 
А/В МО? 
TT2/TSL 
TH2 «5 

WF А/В 
WFABC 68 
WF/PS4,5 


HR 3 
45733, 


0,787 
0,887 
6863. 
46765, 
113.33 


HR 9 
47226. 


0.836 
0.914 
0. 
0. 
89.23 


HR 9 
45966. 


0.830 
0,911 
0. 
0. 
88.98 


НЕ 9 
86108. 


0.820 
0.905 

0. 

0. 

93.76 


HR 9 
46536. 


0,825 
0.908 
Oe 
Оо 
89,25 


MACH 
T FUEL С 
TT3-1 Е 
ТН? «68 
PT2/PSL 
P54/PT2 
МЕ /4 #6512 3 


MIN 562800 
0.613 
33.9 
234.9 
0.850 
0.4172 
13.426 
133.32 
MIN 25.000 
09960 
31.9 
23747 
0.885 
0.229 
12.506 
100.77 
МІМ 29.800 
0,893 
325.4 
231,2 
0,881 
0.4224 
12.338 
100.94 
MIN 34,000 
0.870 
33,9 
229.8 
0,874 
0.218 ` 
12.236 
107.26 
MIN 492600 
06.870 
370 
228.9 
0.877 
04213 
12.849 
101.71 


Cor T. 
FLIGHT МО» 58 
ТА DEG С Р5О PSIA РТО PSIA 
RAT C TT2 C ТТ? F 
TT3-2 F TT3—3 F TT3=4 F 
TH2 1,24 PT2 TT3/TR1 
PS3 PT3 Р54.5 
PS4 РТЗ/РТ2 PS&/PTT 
PS&/PS3 PS&/PT3 PS3/PT2 
SEC TEST MANEUVER 9 
-6240 20064 24662 
-4445 “4602 -5142 
25061 26263 25604 
0.743 22537 3186 
7.616 7603 20.814 
34.067 20996 4.2328 
4.4672 4.480 3.001 
SEC TEST MANEUVER 7 
69 5 164921 3,576 
-3141 -3242 «259 
250.41 25843 25614 
0е801 3,375 299.7 
10.804 114828 29.329 
42.216 3.503 4.694 
3,907 3.569 3.200 
SEC TEST MANEUVER 85 
~66%6 2.041 3.428 
= 32.2 -33.7 -28.8 
249.5 257.8 258+ 3 
Ое 794 3.295 30040 
9,653 114866 282409 
&0 655 * 3.4579 45642 
4.211 3,545 2.929 
SEC TEST MANEUVER 85 
-67.6 2.027 3322 
«35,2 -36 є 7 -3440 
23903 25543 250,6 
0.782 3,209 297,1 
9,476 106379 26.568 
39,268 3.234 4454 
4.143 3,783 2.952 
SEC TFST MANEUVER 85 
=66 5 14986 3,254 
328 353 -31.6 
242.2 2498 251.6 
0, 787 3.137 294.6 
9.564 10.983 27.948 
404309 3.50] 4.603 
4.214 3,670 3.049 


ТУ-31 


RNI 
ТҮС 
TT7 Е 
TT7/TR1 
PT? 
РТТ/РТ2 
PT7-ALT 


0.232 
663,5 
1226.3 
155742 
72879 
34101 
5.805 


0.286 
6726 «1 
1159.0 
1386 «1 
8:993 
2.664 
76071 


04282 
23.4 
1154.2 
1389,5 
8,756 
2.657 
6 714 


04219 
62166 
1151,0 
190247 
8.815 
28747 
6. 787 


0.4270 
615.4 
113948 
1381.3 
8•756 
28791 
6.770 


EF-8-10-11 2-2) 


vo esa И RTT نہ نس ہز‎ ss а 


- о An + Q) го جي لہ تر‎ Ро мрке - O8 یا‎ Р نم یہ یں‎ ч ی‎ Vn + WN سم‎ 


-| ی‎ fF WAH 


МЕС г 68 
WF /PS4 


ТІМЕ 
224,5 

88.6. 
5770. 
5352. 
2481. 
13558, 
62.92 


TIME 

243.1 
48,3 
5747. 
6316. 
2640. 
12803. 
63.31 


ТІМЕ 

193.41 
52.5 
5926. 
6659. 
2456. 
16225» 
66.99 


ТІМЕ 
172,3 

52.6 
5902» 
6667 є 
2500. 
15873. 
55.41 


ТІМЕ 
212.9 

31.6 
4938. 
54539, 
1543. 
| 6694. 
49.03 


ТА5 КТ 
ом BL 
М2 
N2/TR2 
N2/TR5 
WFC.5 
WF4/TR3 


OF DAY 
484.2 
Сл ер 
8834, 
9725, 
7613, 
13097, 
11470 


ОЕ DAY 

499.7 
СЕ 
8833. 
9707. 
7595. 
12275. 
71.99 


ОҒ ПАУ 
433.3 
сағр 
8907. 
10008. 
7669. 
15558, 
78.49 


ОЕ ОАУ 
362.5 
15» 
8907. 
10060. 
7698» 
14809. 
77.19 


ОҒ DAY 

400.2 
СУ? 
8110» 
8933, 
7229, 
6465. 
55,92 


P 


13 


13 


13 


13 


13 


TABLE 10-5 (const) 


Ғ-102А COMPRESSOR STALL DATA 
A/C S/N 55-1151 


R ALT FT 
А/В №02 
TT2/TSL 
ТН2 45 
WF А/В 
МРАВС«68 
МЕ/Р54.5 


HR 9 
46960. 


0.4825 
0.908 
0. 
0. 
91.04 


HR 10 
852574 


0,827 
0.909 
0. 
Оз 
87.94 


HR 12 
484522. 


0.792 
0,890 
6253. 
413026 
102.19 


HR 12 
44354. 


06783 
04885 
O. 
Oe 
1034,04 


HR 25 
39068. 


06.4824 
0,907 
бе 
Oe 
77.56 


- 
T 
- 
Р 
p 
W 


MIN 


2 


MIN 


2 


MIN 


2 


MIN 


2 


MIN 


1 


MACH 
FUEL С 
T3=1 F 
Н2 ,68 
T2/PSL 
S4/PT2 
Ғ/8.5ТВЗ 


52.000 

0.863 
38.1 
26.8 

0.877 

04208 
124866 
103475 


9.000 
0.893 
394,23 
27.1 
04,879 
04234 
12,102 
99,99 


274000 

04779 
32.1 
21.0 

0.853 

0,177 
14.065 
119,74 


57.000 

06644 
31.6 
16.9 

0.847 

0.190 
13.640 
121.60 


0.000 

04698 
38.5 
78.7 
0.876 
0.262 
8, 144 
88,45 


FLIGHT МО» 58 
ТА DEG C PSO PSIA РТО PSIA 
RAT C TT2 „с TT2 F 
TT3-2 F ۲۲3-3 F TT3-4 F 
TH2 1.24 PT2 ТТЗИТВ1 
Р53 РТЗ | . Р54.5 
PS& PT3/PT2 Р$&/РТТ 
PS4/PS3 Р54/РТЗ PS3/PT2 
SEC TEST MANEUVER 85 
-6ба 1 14986 3.166 
«341 -35.3 -31.6 ` 
2331 24943 24 7.8 
0,787 3.065 289,3 
94653 104621 27.258 
39.442 3.464 8,534 
4085 3.713 3.149 
SEC TEST MANEUVER 85 
“6743 24112 3,550 
-3240 -34.5 -30е? 
241.0 247.5 2516 
0,791 30445 29221 
10.804 12.069 30,020 
814696 3,503 4.488 
3.859 3.454 3136 
SEC TEST MANEUVER 75 
-69.5 1.814 2.4710 
ہہ‎ 3 -44.9 -48 8 
239.3 2514.3 . 2485.3 
0. 749 2.607 303.0 
8,502 9,655 284036 
36.667 3.703 42490 
4» 312 ` 3.797 3.261 
SEC TEST MANEUVER 75 
-6445 2.206 2.916 
-45.6 -47.? -53.1 
23564 24340 24306 
0.739 2.802 299,4 
94033 10.500 284266 
38.228 3. 746 4.549 
& 231 3.640 3.2223 
SEC TEST MANEUVER 81 
-56.6 2.844 3.938 
3ے‎ -3546 -32 1 
18141 208.8 2041 
0,786 3.863 23404 
9,919 11,586 19,893 
3210466 2.999 4.4287 
3.172 24715 2.567 


IV-32 


RNI 

TT? € 
TT7 F 
TT7/TRI 
PT7 
PT7/PT2 
PT7-ALT 


0.264 
61643 
119149 
138342 
84697 
24837 
6 * 751 


0.296 
605.7 
112055 
135365 
9.288 
2.695 
7,176 


08236 
644.8 
1192.6 
1505.6 
8,165 
3.132 
6435) 


0%257 
642 1 
118748 
1515,3 
8,402 
2,998 
ба195 


04334 
47341 
883,7 

1072%1 

7,338 

1.899 

44493 


ЕР-8-10-1120-3) 


- OS n О سم‎ 


DUN بر‎ 


-4 O^ un 


CkS KT 
PLA 
M1 
М1/ТВ2 
МЕ 
МЕС, 68 
WF/PS4 


TIME 
130.3 
5567. 
6208. 
2403, 

12120. 
64.63 


TIME 

106.8 
49.6 
5789. 
6453, 
2705, 
13462, 
63,84 


TIME 
87.0 
49.9 

5817. 
6473. 
2113 
14116. 
65.43 


TAS КТ 
OV BL 
М2 
N2/TR2 
N2/TR5 
WFC.5 
WF4/TR3 


OF DAY 
24668 
с. ср 
8615. 
9607. 
7548. 
11654. 
74.96 


ОЕ DAY 
197.7 
с” 
8833, 
9845. 
7579, 
12946. 
73.99 


ОҒ DAY 
161.9 
C LTD 
8870. 
9869. 
1581. 
13584. 
75.65 


13 НЕ 


TABLE 1М-5 


(cem T.) 


Е-102А COMPRESSOR STALL РАТА 
A/C S/N 56-1151 


PR ALT FT 


А/В МО? 
TT2/TSL 
ТН? 5 
WF A/R 
МҒАВС»68 
МЕ/Р54.5 


26 
37453. 


0.804 
0,896 
0» 
0. 
83.25 


HR 26 
35930. 


0.8064 
0.897 
Os 
0. 
80.85 


НЕ 27 
35801. 


0.807 
0.898 
Oe 
0. 
80.64 


МАСН 
T FUEL С 
ТТЗ-1 F 
ТН2 «68 
PT2/PSL 
PS4/PT2 
УЕ /4 s 51283 


MIN 0,000 
0,423 
40 «5 
196.7 
06862 
0,230 
11.001 


96.56 


804000 
02336 
44.7 
222.4 
0.862 
04232 
122379 
93,70 


MIN 


MIN 04000 
0.274 

44.9 

2248 
0.864 
0,227 
12. 696 
93,25 


FLIGHT МО» 58 
ТА DEG С PSO PSIA PTO PSIA 
RAT С TF2 © TT2 F 
ТТ3=2 F ТТЗ-3 Е TT3-4 F 
TH2 1.28 PT2 TT3⁄TR1 
PS3 PT3 Р54.5 
PS& PT3⁄PT2 PS4/PT7 
PS&/PS3 PS^/PT2 PS3/PT2 
SEC TEST MANEUVER 81 
-4956,4 3.074 3.477 
-41.3 -4164 -42.6 
210.0 22804 22803 
06763 3,280 26844 
9,919 12 069 286869 
37.188 3.570 4» 162 
3.749 3.081 20934 
SEC TEST MANEUVER 81 
-46. 3 3307 232 7 
39,9 -41.1 -42.1 
239.9 256.3 26042 
О, 764 3,424 304.0 
11,513 13.397 33,472 
42.389 3,912 4.478 
3.681 3.164 630362 
SEG TEST MANEUVER 8] 
-43.8 3.328 3,507 
«382 -40,4 -40.7 
247.3 267.7 261«7 
04767 3,338 31040 
114159 132759 34.393 
424389 4.121 4,342 
3,798 3.080 3.342 


ТУ-33 


RNI 

177 С 
TT? Е 
TT7/TR1 
PT7 

PT7/PT2 
РТ7-А(Т 


06301 
54бай 
1013,8 
126009 
8.934 
2.643 
5.859 


04304 
60447 
1120.5 
1392.0 
9.466 
2. 764 
6,158 


02296 
61465 
113842 
1409.1 
9, 761 
2.923 
6,432 


ЕР-8-10-120-4) 


سے سریہچ 


CABLE 10-5 (cont) | IV-3h 


F-102A COMPRESSOR STALL DATA (PART ІТ) 
A/C S/N 56-1151 FLIGHT МО 58 


8 CAS КТ TAS KT PR ALT FT MACH TA DEG F PSO PSIA РТО PSIA 


9  PS2M PS2 1 PS2 2 PS2 3 PS2 4 PS? „ЕБЕ PS2 ESA 
10 ALPHA SIDFSLIP РЕТСН ROLL V ACCEL ICE DET ЕМС TO IG 
11 PSSW1 PSSw2 PSSW3 PSSW& PSSW5 PSSW6 IG SQ PR 
12 PTRL1 PTRL2 PTBL3 PTBL4 PTRL5 AB FU PR IG ТО EX 
13 PSDF1 PSDF2 PSDF3 PSOF4 DUCT DP AB MOTOR AB AC PR 

TIME OF DAY 12 HR 36 MIN 10,000 SEC TEST MANEUVER 1 

8 0.0 040 5б» Na 000 76.0 184665 184665 

9 14.343 14.355 144315 14, 340 144.285 14.331 14.016 
10 23,3 -16.7 -1.1 2.8 1.03 OF F 3t c 4 3e 4 
11 и HHH پر‎ HF ¥ E HF FE 3F 3F 3E ¥ 14.856 14.984 194840 15.237339 36 HH 
1 2 3t پر‎ 4 КЕЗ ہو چو‎ ЗЕ EHE CE HE 3E E E HF HE FF ЖЕК ЖИ 4848: ЯЗЫКЕ X EXE A 
аЗ Sh HE HE SE Н HE FE FE HF Ho HF HE FE 3F HE He E HE HH FF FF ¥ ¥ 3 3 ¥ -0.070 МЕЗА ЊЕ 

TIME OF DAY 13 HR 3 MIN 206000 SEC TFST MANEUVER 32 

а 387.7 647.6 35345, 1.099 -4842 3.401 174289 

9 60124 . 6.126 6.097 6,161 6129 6 253 6066 
10 8.6 -0.6 8.6 1.2 1.97 OF F 3t 7t 3€ 3E 36 3 + 
1 1] FH ہیر پر‎ HHH 3 6.058 6. 159 6.6205 б e & (S £y 3t екы 
1 2 HH ЗЕ چو‎ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ кк ККЕ ЗЕ ЭРЭР HE E EF ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ EI 
133645 ел 46384046: ЗЕ ЗЕ He FE ور بیو چو ہو ہد‎ З 48414838 4545 بی چو‎ SS: 04009 HH tH He + 

TIME OF DAY 13 HR 3 MIN 30,000 SEC TEST MANEUVER 32 

8 340.0 593,2 36732, 1.008 -49.6 3,182 6.085 
9 4.4855 4.857 44795 4.859 4,843 1.972 & 785 
10 6,3 -0.4 31.8 3.2 2,17 OF F 3t 3t 3 33€ سس‎ 
1 1 УНА چو ہر‎ Y 369€ T 36 3 63€ 84807 & 885 4.929 7,16 7+ HF پر پر‎ KEE 
1 HE 3 یر‎ SE HE ور‎ Tt چو ید‎ OY h یر‎ MY 36 و ید‎ HE ЛЕЛЕ He YO HEE 3t ہو چو چو‎ t HE یو‎ ЗЕ НКИ ЕКЕ چو‎ 3F چو‎ 
| 3 4 AFH HE HE HE аю 36 HF 36 بد رر یہو چو‎ КЕРН پر‎ EE چو‎ HE 3F HF ¥ 02004 36:36:4848 ہر‎ 3t 363€ + 

TIME OF DAY 13 HR 3 MIN 40.000 БЕС TEST MANEUVER 32 

8 261.8 497.9 40209, 0.861 -63,2 4 2,692 4,368 
9 3.490 3.486 3.452 3,488 3.486 3.596 3.409 
10 4.9 -0-6 4460 36.2 1.16 OF F 3t 3t 4€ 36 3€ 38 ЕХ 
11 жекен ка EEEE 3,449 3,507 3,567 з 14 6313333 چو‎ Y پر‎ 
1 + HE E EEEE EEEE EE EEE 36 ЗЕ ЗЕ ЗЕ ЗЕ 36 36 46 ЭЕ ہو‎ ЗЕ ЗЕ ЗЕ ЗЕ 36 HE چو‎ ЗЕ 36 بد‎ ЗЕ چو‎ 1F چو چو یو و‎ ЗЕ چو‎ He Sus S SSS RE 
Зинин ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЖЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭК ЗЕ EF HF ЖЕ ЗЕ ЗЕ ЗЕ 0.002 ++ Ft FF HE 484038 

TIME OF DAY 13 HR 3 MIN 50,000 SEC TFST MANEUVER 32 

я 193,1 408 oR 44447. Оз» 716 -73 5 2196 3.091 
3 2,437 2,432 2.395 2.458 2.441 2,554 2.413 
10 5.2 -0.7 40.5 0.8 0.67 OFF 33 з a it Ht 
11 кке HE FE 3F چو چو‎ H 2.437 2.453 2.520 2 665 7 *t W FF پر‎ 46 HHH 
1? RAE HE HE HEH ЗЕ ае ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ AE ЗЕ ЗЕ ЗО ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЁ 4F ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЭЕ ЭР ЗЕ ЗЕ ЗЕ بیو‎ AE E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ چو‎ ¢ 
13 + >£ پر‎ EE EE ہر‎ ЗЕ HF ные 04015 МОНЕ ОЗЕ 


TT2 K 
N1 BLV 
ма RLV 
RAIN CL 

ANTI ICE 
IGNITION 


295,2 


OFF 


28345 


OFF 


273,8 


OFF 


25207 


OFF 


236.4 


ОРЕ 


ЕЕ-8-10- (2-5) 


TABLE IZ-5 (семті) ІУ-35 


Е-102А COMPRESSOR STALL DATA (PART ТІ) 


A/C S/N 56-1151] FLIGHT МО» 58 

8 CAS KT TAS KT PR ALT FT MACH TA DEG Е PSO PSIA РТО PSIA TT2 K 

9 Р52М Р52 1 Р52 2 PS2 3 Р52 4 Р52 ESF 252 ESA М1 ۷ 

10 ALPHA SIDFSLIP РТТСН ROLL v АССЕ ICE ПЕТ ЕМС ТО IG N2 ۷۔8‎ 

11 1 PSSW2 PSSW3 PSSW4 0 0 6 IG SQ РК RAIN CL 

12 РТВІ1 PTRL2 06 3 -PTRL4 6 5 АВ FU PR IG ТО EX ANTI ICE 

13 .PSDF1 PSDF2 PSDF3 PSDF4 DUCT DP AB MOTOR АВ АС PR IGNITION 
TIMF OF DAY 13 HR 3 MIN 56,800 SEC TEST MANEUVER 9 

8 158e2 347.4 45733. 0.613 «79 «6 240646 24662 226,9 

9 2,129 22131 2.090 7157 28148 26258 2.4141 

10 706 -045 341 1.2 0,63 OFF 3t 3t + 3 НЗ چو‎ 363€ 

| 1 + H ЗЕН HF 3F HE FF E 3E HH HF 3 2.131 2,129 2„215 20433333 4€ ++ 

Wetec eee eee E E HF HE ККМ e HE E EE E HE HE HE HE E 3E E FE ЕК ИЕККЕ SF 3F He 4¢ ¥ HH 3F 

] 33 یپ‎ He FE ور‎ Y HE He HE HE Y ЗЕ FH FF Y K. E E E MO t E HF КЕ «0 002 3 کر بر پر پر پر پر پر پر‎ OFF 
TIME OF DAY 13 HR 9 MIN 25.000 SEC TEST MANEUVER 7 

8 252.5 5345.0 47226. 0.960 -93,2 19921 · 3.476 240.49 

9 2.796 2.791 2. 768 2.810 26807 20878 2.8807 

10 8.7 =0,6 3,9 2. 8 0.94 OF F 3t 3t 3t 3t 3€ 3t 2 3€ 3€ 

BEITITTIEIIIERSTEE 2.0162 2,803 2.875 3 , Ü 3 5 AHHH 3: 3t 3 

WASP چو یر‎ 3 М XE چو‎ eee eee ee و‎ 38:48:38 I IE ЗЕ ЗЕ MEC JE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 3t 3t E XE 4E 38484338 

Зинин ЗЕ ЗЕ ЭРЕЗЕ ЗЕ HE وک‎ 38 ЗЕ ЗЕ ЗЕ КЕЙ 04004 кек» ОҒЕ 
TIMF OF DAY 13 НЕ 9 MIN 29,800 SEC TEST MANEUVER 85 

В 238.9 5003 45966. 0.893 -87%8 2.0481 3,428 239.3 

9 22740 2728 2.687 2.7460 2. 75] 2,798 2.740 

10 23,0 -0.9 21.6 546 3.17 OF F * * 3E 3E 1E HH HH 

1 | x HH ae з FF HF H4 ¥ HE 3 3F خر دیو‎ 2712 2. 749 2,798 2 «96 7 HF HH جو چو‎ HH 

ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЖИН HF E HE E HE ¥ E HE HK 3 3F ¥ 3 3‏ یہ FE f FE E‏ ہج می رڈ ارجا 

] 33t 3€ 4 3€ 4€ нае HE 3C E KHE ники Н З 3 AHH 0.004 Ж 3E 3E پر‎ IE چر پر پر‎ E OFF 
TIMF OF DAY 13 HR 9 MIN 34,000 SEC TFST MANEUVFR 85 

8 231,0 6865.0 861084 046870 -89.8 2027 34322 23604 

9 2.650 2,643 2.629 24666 24638 24931 2,638 

10 -1 47 -0.3 5.9 142 0.03 OF F 3t 3€ Y 13€ 3e 6 ИЖ 

IBEIIITITEIITIIEIETITI 2.629 2.659 24731 2.4 BBOX X3 AHHH 

L 2 HE EF кн ЗЕ ہر‎ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ وک‎ E ОЕ ЗЕ ЗЕ ЗЕ FE HE H ہک ہک‎ 3t H HE HE FE ЗЕ ЗЕ HE HE 3F HE HE 3 ЭЕ ЗЕ ЯЕ ЗЕ ЗЕ ЭЕ ¥ 3 

| 336 3t 3t 3t 3E 3E 3E E HE JC 3-36 3E 26 3E JEFE XE E ЭЕ ЗЕ ЗЕ ЗЕ ЭЕ SEE HE З ہو‎ HE HF ہو‎ HF ہر ہو‎ «06002 НЕУМ OFF 
TIMF OF DAY 13 HR 9 MIN 49.600 SEC TEST MANEUVER 85 

8 228.7 487.3 46536, 0.870 -87 7 14986 3в254 237.7 

9 2,608 2.595 23 2.611 2.618 2.667 2,562 

10 19.5 -1.2 18.5 6.8 2.57 OFF 3t t S HH HH HH 

| l3 3 HE зе HE HF E ور‎ ЗЕ HF 3F چو و چو چو‎ 2.574 2.613 2.675 2.84) жез پر‎ HHH 

1 HOE HF E ин НН КН НИКЕ ЗЕ ЗЕ ЭЕ ЗЕ E ЗЕ ЗЕ ЕЕЕ РЕКЕ E HE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ee 3€ 

| HH 3€ HE 3t 3E aE ЗАТТЕК HE O YM ЗЕ ЗЕ КОГ OM HE 0.027 36 38 پر‎ 36 ЗЕ 36 жы OFF 


EF-8-10- nad - 4) 


TABLE 21-5 (conr) 


Ғ-102А COMPRFSSOR STALL DATA (PART 11) 


A/C S/N 56-1151 FLIGHT МО» 58 
B .CAS KT TAS KT PR ALT ЕТ MACH TA DEG Е PSO PSIA РТО PSIA 
9 PS2M PS2 1 PS2 2 PS2 3 PS2 4 PS2 ESF PS2 ESA 
10 ALPHA  SIDFSLIP PITCH ROLL У ACCEL ICE DET ЕМС ТО IG 
11 PSSW1 PSSW2 PSSW3 | ۶۵ ]6 5 0 6 IG SQ PR 
12 PTRL1 6 2 РТВІЗ PTRL4 PTBL5 AB FU PR IG TO EX 
13 PSDF1 PSDF2 PSDF3 PSDF4 DUCT DP AB MOTOR AB AC PR 
TIME OF DAY 13 HR 9 MIN 52.000 SEC TEST MANEUVER 85 
3 224.5 4842 46960. 0.863 -87.0 19946 3.166 
9 77 2509 2.495 2.550 2452.4 2.551 26504 
10 1.2 -0.3 746 3.6 0.39 OF F 3t 3t پر‎ ЗЕН چو‎ 
11 кен 2.513 2.543 2,617 2,07 یپ یو پر 34 93 خ6‎ W 
12% وہ ان‎ HE HF رو‎ R E HE E Зе رر‎ ЗЕ ЗЕ و و و‎ E Fr HE E 3630 3F ہوک و ہو ڈو‎ ЭЕ ہہ‎ ЖО و و ہک‎ ы қын 
1 33 363636 4€ 3€ 3€ кН HEE EE E HF HF 3E 3F HE HE 3 FF 3 4¢ 0.011 پر پر‎ 3636 3€ 3630 E 
TIME OF DAY 13 HR 10 MIN 9,000 SEC TEST MANEUVER 85 
8 243.1 499.7 45257, 0,893 -89,1 2112 3,550 
9 2.881 2.863 2.826 2.895 2,888 20916 20834 
10 11.2 -1.2 42.2 040 1466 OF Ft پر پر‎ УУ 
1 ннен چو 3 چو ور ہی‎ 2.863 2. 893 2.969 3.13235xxx 3X3 
] 2 3t HEHEHE de 3€ 3E 3E кин HE HE 36 3E EXE ЗЕ IR 3E JE ee E36 HE HE ЕЕЕ 
1 33t 35 t 36 Кулан ЗЕ ЗЕ ЗЕ IEEE EXC ЭЕ XC ЗЕ ЗЕ 9E 9E E HE E OE ہر‎ COE ¥ 0»009 кке 
TIME ОР DAY 13 HR 12 MIN 27.000 5ЕС TEST MANEUVER 75 
8 193.1 433.3 484522. 0.779 -341 1.814 2. 710 
9 2,143 20122 2.076 2. 143 20154 2.190 20084 
10 25.1 -2.5 048 -55.2 2.30 OF F 3t 9 33€ RHH 
1 13% HH EE HE HF HE HH HE 3 HE 3 3¢ ¥ 2.129 2.166 2.219 2 ç 3 7 7 3t پر پر پر پر پ پر پر‎ 
1 2 W 3t3t 3 E yt ود‎ T ہو‎ E EUM 48 НЕН MEE HF E ہو ہر‎ HE ور‎ 3t 3C ОЗ ЗЕ E HE E HF E E HE E E 3E HE E HF HF HF 
یر بر پر ید 3ڑ‎ HHH HHH ККЖ 0.016 LEET EEE EE. 
TIME OF DAY 13 НЕ 12 MIN 57,000 SEC TEST MANEUVER 75 
В 172.3 362 5 44354. 02644 -8й 1 2.206 26916 
9 2.218 2.199 24151 2,218 2.229 20288 2183 
10 25.3 -2.7 -243 -51.8 1.90 OF Ft سس‎ ЗЕН Ж 
| 1 ¥ ie FEE HE HF HE HH HF HF 3 3F 4 2,215 2,245 2.303 2.456233 33 3 3364€ 
WREST CS кк НЕКЕ ہو چو چو‎ HE HE FE E HE E HEH KE ККЕ 
l 3 + HE ںا ہد‎ ЗЕ ЗЕ YM 36 E HE FF FF E FE A E E FE HE HF E HF 2F HH 4F 3 YOKE M 04016 پر 3€ پر‎ ¥ 9€ 3€ 3636 36 
TIME OF DAY 13 HR 25 MIN 0.000 SEC TEST MANEUVER 81 
8 212.9 400.2 39068. 0,698 -69,9 2.844 3.938 
9 3,501 3.490 3.446 3,518 24513 3.4501 3,501 
10 842 - Й) є 7 5.9 2.0 1.21 OF F 3t 3t ett ie 
БЕЗІ за یر ور‎ 3t ور ہی پر پر 3 2.0677 3,545 3.469 3.458 چو چو جج بد چو چر‎ 
1 EE HE E HE HE HF HE ЗЕ ЗЕ ЗЕ JE ЗЕ ЗЕ ЗЕ ЗЕ E ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЭЕ має AE ЗЕЗЕ НИ رر‎ ЖЕ ЗЕ ЗЕ ЗЕ ЗЕЗЕ ЗЕ FE ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ aE A 
12 ркен E HE HE FE HE FF HF HE HE HE HE SF E HH E HF FH 3F НИ OE 0.009 MRK HH ¥ 3 3 3 


ЕЕ-8- 


IV-36 


TT2 K 
№1 RLV 
N2 RLV 
RAIN CL 

ANTI ICE 
IGNITION 


23767 


OFF 


238,5 


ОРЕ 


228.2 


OFF 


225,8 


ОЕЕ 


237.5 


OFF 


10-1127) 


| TABLE 1-5 (cones) _ 19-37 
б Е-102А COMPRESSOR STALL DATA (PART 11) 
А/С S/N 56-1151 FLIGHT МО» 58 
SG) 8 CAS KT TAS КТ PR ALT ЕТ MACH TA DEG Е PSO PSIA PTO PSIA TT2 K 
9 PS2M PS2 1 PS2 2 PS2 3 PS2 4 PS2 ESF PS2 FSA N1 RLV 
10 ALPHA SIDESLIP PITCH ROLL V ACCEL ICE DET ЕМС TO IG N2 BLV 
11 1 PSSw2 732 PSSW4 PSSW5 PSSW6 IG SQ PR RAIN CL 
12 PTBL1 PTBL2 PTBL3 PTBL4 PTRL5 AB FU PR IG TO EX ANTI ICE 
13 PSDF1 PSDF2 PSDF3 PSDF4 DUCT DP AB MOTOR AB AC PR IGNITION 
TIME OF DAY 13 НЕ 26 MIN 04000 SEC TEST MANEUVER 81 
8 130,3 24608 37453. 0.423 -57.0 3.074 3.477 231,6 
9 22950 2,930 2. 877 2,953 2.948 2.892 2.974 
10 2002 -1.0 4.1 2.0 1.16 OF F 3t پر پر‎ КИ КИН 
11393 پر‎ 3 3€ ные 2 2962 2, 992 3 2073 3 з 2 3 7 * 1 + * ЕУ 
1 2 HF 3t 3€ 3 3E 3E 36 ОЗЕ 3E 3E E X t X ЗЕ ЗЕ E Yt EE E YE t FE ЭЕ Ye Mt YE HEE HE SE SE HEE HF ЗЕ ЗЕ E ЗР ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ HE ЗЕ HE EXE ЗЕ ЗЕ ЗЕ ЗЕ HEH 
р TF ہو ہو‎ He КЕК ЗЕ ہر‎ ЗЕ ЗЕ ЗЕ ЗЕ SE HE 2 ЗЕ ЗЕ ЗЕ چو و‎ ыы 04021 چب عد 363648 ہد پر‎ ° ОЕР 
TIME OF DAY 13 HR 26 MIN 40.000 SEC TEST MANEUVER 81 
8 106,8 197.7 359306 0.336 -51.3 3.307 2.577 231.9 
| 9 0 3.022 2.939 3.017 3,043 3.031 3.054 
10 25.3 -1.4 1147 2.0 1.28 OFF 33 ee e ¥ 3F 4¢ 
1 хинин ЗЕ 36 46 JE 3F 3€ 3.066 3, 108 3,152 3 , 3 3 I 3t 3 3 3 3¢ + 3 1 
1 о; مد پر‎ + з нм FE E YE 3 یں‎ 34 ЗЕ 3 چو‎ ЕЕЕ КЕРЕК КК 
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ABSTRACT 


Evaluation of the rolling characteristics of the|F- 102A have 
been made to verify the necessity for roll restrictions and to 
determine the effect of these restrictions on the capability of the 
weapon to accomplish the basic Air Defense Command intercept 
problem. With yaw damper and turn coordinator operating, the 
roll rate is unrestricted for changes in bank angle up to 180 degrees. 
Full 360 rolls may be made safely if the roll rate is limited to 
80 degrees per second. These restrictions do not hnterfere with 
normal operational use of the airplane. The limits may be easily 
exceeded during non-operational type maneuvers so that damage to 
the airplane is possible. Tests were also made with the artificial 
stability devices inoperative. Rolling limitations were not changed 
appreciably, Directional oscillations will seriously impair the 
kill probability when firing rockets without the yaw) damper or turn 
coordinator operating. | 


Improved rolling characteristics were obtained from the increased 
directional stability provided by a sideslip feed- -batk "black box!! which 
was installed on the test airplane. Limit roll rates of at least 120 
degrees are possible with this device and further improvements may 
be realized. Improved directional stability should|be provided as soon 
as possible on all production aircraft. Increased inherent directional 
stability is.desirable for it will be 100 9% reliable and should also 
provide improved tracking capability if the yaw darnper or turn 
coordinator fail to function properly. Tests of the |F- -102A with an 
enlarged vertical tail should be expedited to determine if the required 
improvements сап be obtained in this way without tbo great a penaity 
in weight and drag. 
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INTRODUCTION 


This Technical Note presents the results.of an evaluation of 
thé rolling characteristics of the F-102A airplane|in the region free 
of inertial coupling effects. These flight tests were conducted 
under the authority of the Commander, Air Force|Flight Test Center, 
at the request of the Air Research and Development Command. The 
tests were accomplished at Edwards Air Force Base from 4 October 
to 11 October 1955. A total of thirteen flights іп 12: 25 hours were 
required in the YF-102A airplane USAF Мо. 53- 1787 to complete 
thé evaluation, Evaluation Pilots were: J. S. Holtoner, Brig. General, 
USAF; H. A. Hanes, Colonel, USAF; R. M. Bakér, Colonel, USAF; 
F. K. Everest, Lt. Col., USAF; R. L. Stephens| Major, USAF; 
S. В. Childs, Major, USAF, | 


| 


The YF-102A airplane USAF No. 53-1787 is а prototype of the 
Е-102А airplane with the same aerodynamic contours and 
approximately the same moment of inertia, Тһе lateral and 
directional control systems are the most fully developed of any in 
thé present F-102A airplanes and have а yaw damper, a pitch damper, 
and a turn coordinator. А sideslip feed-back is also incorporated 
to augment the directional stability for test purposes. Telemetering 
facilities are provided for ground monitoring during the flight to 
assist in exploratory tests, 


The test airplane does not have a production "уоКе!! stick with 
P the result that twenty degrees of total aileron are|available instead 
of fourteen degrees of the production airplane, The "glove fit" 
nose of the prototype airplane restricts the test airplane toa 3.5 g 
limit load factor, 


Limitations in roll were described by the contractor prior to 
the evaluation, These limitations are as follows:| 
| 
1. Unrestricted in the top two quadrants) (по inverted 


flight attitudes). 


2. А limit rate of roll of 80 degrees per second with either | 
the basic airplane ог with the yaw damper and turn | 
coordinator operating for rolls through 360 degrees 01 | 
bank angle, with up to one degree of critica) elevator | 
input, (With fixed elevator this roll limitation is 150 
degrees per second). 


to 360 degrees of bank angle with the|sideslip feed-back 
operating and one degree of critical elevator input (150 


3. A limit roll rate of 120 degrees per second for roll up | 
degrees per second with fixed elevator ). | 


1 | | 


| 
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TEST RESULTS | 


INVESTIGATION OF LIMITS | 
1. Rolls Restricted to the Top Two Quadrante] 


The airplane is unrestricted in rolling in thé top two quadrants, 
i.e., when a bank angle of 90 degrees is not exceeded. The short 
duration of а roll within this limiting bank angle précludes the build-up 
of conditions characteristic ої the inertia coupling effects, It may be 
possible, however, to encounter tbe violent lateral and longitudinal 
accelerations resulting from inertialcoupling in rol] by a series of 
rapid reversals. | 

In the evaluation, the aircraft was rolled ав rapidly as 
possible from approximately a 70 degree bank to a 70 degree bank 
in the opposite direction followed by a reversal to the original bank 
angle. These rolls were accomplished at various speeds and altitudes, 
with and without the turn coordinator and yaw damper operating. 
Examples of these rolls are presented as time histories in Figures 
1 through 5 of Appendix I, and a summary of the data is presented 
in the following table: 


| 
ROLLS FROM 70° BANK TO 70° BANK AND REVERSE 


INHERENT AIRCRAFT | 


(No Stability ЕНЕТІНІ 


Indicated 144. Total Rate of Мах. .Angle Normal 
Altitude Speed Mach  Aileron Defi. Roll lof Yaw Accel. 
(feet) (knots) No. (degrees) (аер/ѕес) ldegrees) (g) 
> | 
35,000 395 1.1 101. - 126. 1351, - 85R| 6L 3.51 82 
34,000 334 94 121, -12.68 1351, ~ 755 | 3L 3.6 to 0.6 
35,500 283 .82 131, - 13В 1251 - ТОК 5R 
34,500 254 .15 141 - 128 125L - ТОК | 87 2.9 
34,500 232 „68 12L - 118 1151, - 658 | 6R 1.7 
16,000 475 „95 8.6L-7.0R 1201, - 858 6L 4.2 to 0 
16,000 305 .61 10L-10.8R 1201, -120R| ЗЕ 2.4 
15,000 225 45 121-11.0К آ80‎ - 908 | ТЕ 2..5 to .8 
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ROLLS FROM 70? BANK ТО 70? BANK AND REVERSE 


(Yaw Damper and Turn Coordinator Operating) 


Ind. Ind. Total Rate Мах, Angle Normal 
Altitude Speed Mach. AileronDefl. of Вой | of Yaw Accel. 
(feet) (Knots) Мо. (degrees) (deg/sec) (degrees) (g) 
34,000 380 1.05 10.31. 1501. | 3. Lg 3.9 
33,000 345 .95 131, = 12,58 145L - 80R 191-128 2,6 0.7 
16,000 475 .93з | 891, - 1098 | 1251, -115R 191-298 1 to 3.2 


Ailerons were unrestricted in these roll maneuvers; the pilot used 
as much aileron as possible in the roll without exceeding a 70 degree 
bank angle. А+ 35,000 feet altitude, 10 to 14 degrees of total aileron 
were used with resultant rates of roll in the region of 135 degrees per 
second; and at 16,000 feet altitude, eight to twelve degrees of total 
aileron were used with rates of roll in the region of 120 degrees per 
second, Angles of yaw resulting from these maneuvers were minimized 
with the turn coordinators operating. This can bel seen in the rolls 
presented in Figures 4 and 5. The rates of roll with the turn coordinator 
functioning were approximately 15 degrees per setond higher than those 


roll rates without the coordinator, 
2. Rolls Restricted to 180 Degrees Change of Bank Angle: 


The airplane should be unrestricted in rolling to an inverted 
flight position provided that the change in bank angle is no greater 
than 180 degrees, The duration of a roll with this limiting condition 
precludes the build-up of conditions characteristic of inertial coupling. 
It may be possible, however, to aggravate the yawing tendencies in 
these rolls by setting up a yawing condition prior fo entering the 
roll. 


Rolls were accomplished from a wings level position to an 
inverted flight condition, stopped at 180 degrees bank change, and 
rolled back to a wings level position, Various elevator deflections 
were made during the rolls to determine if the yawing and pitching 
tendencies could be aggravated sufficiently to warrent a restriction. 
These rolls were accomplished at 16,000 feet, 35,000 feet, and 
46,000 feet altitude through a band of speeds with the inherent aircraft 
(по stability augmenters), with the yaw damper and turn coordinator 
operating and with the sideslip feed-back in addition to the yaw 
damper and turn coordinator. Typical examples of these rolls are 
presented as time histories in Figures 7 through 13 of Appendix I. 

A summary ої the rolls from wings level to the 180 degree position 
is presented in the following tables | 


3 
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| 
_- ROLLS FROM WINGS LEVEL ТО 180 DEGREES 
AND REVERSE | 
INHERENT AIRPLANE 


(No Dampers or Turn Coordinators) 


| Ind. Total Peak Max, Anglel Normal Elevator 
| Altitude IAS Mach Аіетоп Roll Rate of Yaw | Acceleration Deflection 
(feet) (knots) No. (degrees) (deg/sec) (degrees) (=) (degrees) 
37,000 360 1.1 11.58 1808. - 1001, 48 - 6L 0.3 0 
8.08 1508 - 1101 3R - 4L 3.1 to 0.5 1.9 up 
7.4R 1208. - 70L AR - 4L 1.0 2.3 down 
7.0L 120L -60R TL - 2R 1.5 1.5 down 
i 36,000 305 0.9 8,5К 1408. - 1201, 1R - 3L 2 0 
13.5R 190R IR 3.25 to 0.5 0.5 up 
| 8.58 1408 31. 2.9 0.5 up 
| 8.0R 130R 0 3.8 0.6 up 
7.51, 1401. 9L 2.3 1.65 down 
| 7.0L 1101, 131. 1.5 to -1.2 2.4 down 
| 7.08. 1308 6R 1.8 to -1.2 1.2 down 
| 35,000 250 0.74 12.58. 1406 51, | 1.8 0 
11.5R. 120R 61. | 2.0 to -1.7 0 
13.08 1708 6L 1.8 0.5 up 
16.5R 120R 141, 3.8 2.75 up 
| 14,48 1208 10.51, 2.3 2.5 пр 
| 14.0R 1108. 111, 2.0 2.0 up 
| 12.0R 160R 5R | 2.3 to 0 1.25 down 
9.0L, 1301. 21. 1.7 to -.5 0.5 down 


(Yaw Damper and Turn Coordinator Operating) 


| 46,000 240 .9 12.61, 1801, _ 1.0 0 
| 14,58 130R 1.2 2.15 up 
| 15.58 1208. 1.6 3.2.5 up 
| 13.08. 1808 1.1 0.5 down 
| 36,000 360 1.05 137 1708 4,0 4.0 чр 
" 11.5L 180L 2.7 1.0 down 
| 36,000 310 .91 10.08 1808. 2.0 0 
9.0L 1701. 1,6 1,5 up 
8.71. 1208. 1.5 0 
14.08 1908 2.4 0.2 up 
14.58. 1708 2.3 2.65 пр 
12,61, 1201, 3.5 3.0 ар 
8.0R 170R 1.0 0.5 down 
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(feet) (knots) Мо, 


35,000 


| 
| 
| 
| 
| 
| 


ROLLS FROM WINGS LEVEL ТО 180 DEGREES 
AND REVERSE (Continued) 


(Yaw Damper and Turn Coordinator Operating) 


| 


Тад. Total . Реак Мах. Angle Normal Elevator 
Altitude IAS Mach АПегоп Roll Rate of Yaw Acceleration Deflection 
(deg) (deg вес) (degrees) (degrees) 
250 „74 15.08. 1208 121, 1.2 3.0 up 
14.7R 120R 161. 3.2 to 0 3.35 up 
14.08. 1208. 13L - 9R 4.1 to „8 7.0 up 
13.7R 120R 12,51. 2.6 to .4 2.45 up 
13,88 1208 14.01, .1 to .2 1.8 up 
10.58 1208 9.01. | 2.6 0.85 пр 
1.21, 1101, 2.08 2.4 to .6 0.35 dovm 
11.01. 1001, 10.08 3.1 tó „3 2.45 up 


These rolls indicate that negligible yaw is encountered with fixed 
elevator with speeds in the region of 300 knots IAS.) Adverse yaw is 
encountered at lower speeds and favorable yaw (yawing in the direction 
of the roll)at higher speeds, Longitudinal pull forces during the roll 
tend to induce adverse yaw while the converse is чие of push forces 
so that a pull force tends to aggravate rolls with speeds in the region 
of 250 knots while a push force tends to offset the adverse yaw, In the 
same respect, at 360 knots IAS, а pull force offsets the yaw into the roll 
while a pusk on the longitudinal control tends to aggravate the yawing 
condition. This is illustrated graphically in Figure 6 of Appendix I. 

It may also be noted in Figure 6 that the turn coordinator makes по 
significant difference in the yaw angles attained in rolls through 180 
degrees. The yawing condition with fixed elevator appears to be 
dependent morë upon IAS than upon Mach number. [This is demonstrated 
in Figure 6 in that the angle of yaw characteristics|at 240 knots at 
46,000 feet altitude is more similar to that at 250 knots and 35,000 

feet than at a similar Mach number (310 knots) at 35, 000 feet, During 
these tests, greater pull and push forces were employed during the 

roll than would be used at other than test conditions withovt encountering 
the violent conditions of inertia coupling. А more complete picture of 
the speed and altitude envelope is desirable by obtaining similar rolls 

at higher speeds and lower altitudes. | 


| | | 
3. Rolls Beyond 180? Change in Bank Angle Through 3609: 
g 1 


А limit rate of roll of 80 degrees per second is recommended for 
the aircraft with or without the yaw damper and turn coordinator 
operating when aileron rolls in excess of 180 degrees of bank angle are 
made, Higher roll rates are possible without adverse effect, however 


an inadvertent elevator deflection at these higher roll rates could easily 
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cause a divergence in pitch and yaw resulting in excess load 
factors with possible damage to the aircraft. With increased 
directional stability (as obtained with sideslip feed-back operating) 
the yawing tendencies in rolls are minimized. The limit roll 
rate is 120 degrees per second, although further exploratory tests 
are required with this improvement to determine if 120 degrees 
per second is a realistic limit, ог if the limit could Г raised, 
Rolls were accomplished from a wings level pos ин through а 
360 degree change of bank апрје with various elevator positions, 
These tests were conducted at 16,000 feet and 35,000) feet through 
a range of speeds, Aileron deflection was restricted in these tests 
so that the previously established roll limits were not exceeded. 
The limits with the inherent airplane were demonstrated to be 
realistic during the Phase II tests when а 25 degree angle of yaw 
was encountered during a roll, . А summary of the aileron rolls 
through 360 degree bank change is presented in the following table 
with a few characteristic rolls presented as time histories in 


Figures 14 through 18 of Appendix I. 


ROLLS FROM WINGS LEVEL THROUGH 360 DEGREES 


Š INHERENT AIRCRAF 


(No Dampersor Turn coordinator) 


Ind. Total Rate of "E of Normal 


^ Altitude LAS, Mach  Aileron Roll Elevator Yaw Acceleration 
(feet) (knots) No. (degrees) (deg/sec) (degrees) (degrees (g) 
35,000 320 .92 ТІ, 1201, 0.15 down 1 2.0 
36,000 310 .92 51, 601, 1.25 up ЈЕ 2.5 
37,000 295 .90 51, 851, 1.0 домт 71 1.6 to 0.3 

1 

34,500 251 74 | 111 1201, zero 4R је 7.58 1.8 
34,500 250 .74 IIL 1201, 0.5 down 4.08 to 7.5R 1.8 
36,000 245  .74 111, 120L | 0,5 ар ` 128 2.0 
34,500 255 .74 111. 1151. 1.5 пр 148 0.3to 2.5 
34,500 255 .74 7.51, 1001, 2.5 up тов 2.6 
16,000 410 .92 41, 601. zero 7 1,9 
16,600 440 .88 4.51, 801, 0.75 down 61| 1.1 
16,000 470 .92 1.51, 301, 0,4 down 4 0.5 to 1.2 

nm 16,500 465 „92 61, 1201, 0.6 up d 1.8 

| 17,200 430 ‚87 51, 1001, 0.75 up 21 3.2 
17,500 2300 .62 6.5L, 801, 0.75 down 81, 2.1 to -.4 
17,000 300  .61 5.91: 401. 2.75 up 4R 2.4 
16,500 302 .61 4,51, 601, 0.6 down 41, 1.0 
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ROLLS FROM WINGS LEVEL THROUGH 360 DEGREES 


(Yaw Damper and Turn Coordinator Operating) 
| | 


Ind. _ Total Rate of lAngle of | Normal 
Altitude IAS Mach  Aileron Roll Elevator Yaw Acceleration 
(feet) (Knots) No. (degrees) (deg/sec) (degrees) (degrees) (g) 
| 201 | 
32,500 404 1, 81. 1651. 1.15 down | 9L 2.5 


35,500 


392 1.11 6.4L, 1601, 0.9 down | 

0 

34,000 403 1,11 118 1608. 1,5 down | / 

33,500 403 1.10 148. 2008 4.0 up 4R/7L / 
36,000 248 15 12R 115R Zero x 4,51, 2.0 
| 1,2 
34,500 255 .76 11.51 1301. 1.25 пр | 4R 2.0 
35,500 254 „76 10.31. 1201. zero 4R-5.5L 2.8 
35,000 260 .77 12,28. 140R 1.1 up 4.01. 2.5 

5.58 

35,000 250 „14 11,88 1308 0.75 down | ^.0R/5,5], 2,0 


29,000 312 ,80 11.7L 135L zero 3R 2.7 
29,000 317 „81 11,28 1358 zero 3L 2.3 
21,000 337 .82 8L 120L 1 up | 4R 1.6 
29,000 322 „82 5.3L 1201, 0,85 up | 21. 2.8 
21,500 330 „82 8.0L, 1101. 0,5 up | 4R 1.6 
29,500 310  .80 148 160R I up 6.51. 2.7 
28,000 326 .83 10.45 130R 1.2 up 61. 2.0 
21,500 336 „83 8.7R. 120R 0.85 up 5.5L Сей 


(Yaw Damper, Turn Coordinator, and Sideslip Feed-Back) 


33,500 |375 1.05 148 2108 гето АБ / 51 3.5/0.2 
33,0 380 1.05 111. 2001, 1.5 down 7.51. 2.8/0.2 
34,500 375 1.05 12.51. 2051. 2.75 up 81, 3.1 
34,000 375 1.05 12.91. 1901. 1,6 up 41. 3.7 
34,000 315 1.05 128. 1808 1.25 up ZR. 3.4 
35,500 300 „88. 7.51. 1201, 1.0 down | 2L 1.8 
30,000 314 „82 141, 1701. 1,7 up 5R 2.5 
35,500 315 ‚92 8L 1601, 0.5 пр 2.51, 2.0 
31,500 290 „79 13,71, 1601. 1,65 up 6,58 1.9 
36,500 308 .92 81, 1201, 1.75 up 5R 2.8 
35,500 308 290 51, 1201, 1.0 чр IR 2.0 
35,500 310 «90 TL 80L 1.7 up 3.5R 2,8 
30,500 305 „81 158 1758 2..5 пр | 91. NU 
33,000 264 | .75 14.88 150R. zero 6L "1.3 
33,000 267 .75 14.51, 1601, 1.25 up 4.5R 1.9 
31,500 282 „77 158. 155R 1.5 up 8L 2..1 
27,000 230 .58 8.51, 901, 1.45 up 1/3R/6L 1.8 
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| 


These rolls indicate the same characteristics as encountered in 
rolling-through 180 degrees except that less aileron|is required for 
the. same roll rates and yawing tendencies with elevator input is more 

| critical. Favorable yaw at high indicated speeds.and adverse yaw at 
low indicated speeds are still evident. 


4. Continuous Rolls: | 


Continuous rolls, beyond a. 360 degree 0 in bank апрје, 


are restricted because of a lack of exploratory tests, During this 
evaluation, a roll through four complete turns was accomplished 
with no stability augmenters operating. Seven degrees of aileron 
were employed at 315 knots (23,000 feet) with only two degrees of 
favorable sideslip developing. The elevator remained at neutral 
throughout the roll, however, and it was accomplished near the cross- 
over speed for adverse and favorable yaw. Indications are that rolls 
at faster:or slowér indicated speeds will result in highly undesirable 


maneuvers, This is the danger of inertial coupling hn the F-102A. ~ 


REQUIREMENTS IN ROLL | 


| 


1, Air Defense Mission: | 


The attack phase of the present air defense mission requires 
a change іп bank angle of only 45 degrees, Under extreme conditions, 
as might be encountered with a bogey below the inter ceptor, the 
Control System Tie-In requires а roll'of 180 degrees change in bank, 
a rapid recovery with possible down elevator at the|start of the 
maneuver and up elevator at the completion. The evaluation flights 
indicate that these maneuvers may be accomplished, without restric- 


tions at least in the speed and altitude. envelope te sted. 


| mam а ти т 


| Though the inherent aircraft*is‘unre stricted|in maneuvers 

for ап ADC mission, ії 15 interesting,to note the dynamic 

characteristics of the aircraft without a yaw damper as seen in 

Figure l of Appendix I. The oscillations encountered at supersonic 
speéds with the loss of the yaw damper make the success of collision 
course attack with rocket armament extremely doubtful. A missile attack 
could probably ђе accomplished under these conditions, however, this 
warrants further investigation. 


| A further consideration is the psychological|factor in flying 
this extremely complicated aircraft which also has 30 гої 

| limitations. Although the effect on individual pilots} cannot be 

| measured directly, it is felt that this combination of factors may 

| reduce the combat effectiveness ої the aircraft. 


encompasses the danger of inadvertent collision coürses with 


° - Я . | ! я Фа. = 
Ап air defense mission іп extremes ої weather conditions 
| 
8 
| 


| 
| 
| 
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friendly aircraft. The evasive action for this type of incident would 
be. dictated by the existing conditions and pilot's reflexes. However, 
ап. езсаре from this course would require a 180 degree change in 
bank at most and may be accomplished without зе она 


2. Aerobatics: | 
Precision flying in aerobatic maneuvers require rolls through 
at least a 360 degree change in bank angle, The present restriction 
of 80 degrees per second is entirely too slow to bé acceptable for 
this type of maneuver. The small aileron angles producing this rate 
of roll at high indicated airspeeds permit this limit to be easily 
exceeded. The ease with which the Е-102А can be rolled at higher 
rates will provide a strong temptation to exceed this limit, The fact 
that a certain combination of conditions will provide. a well-coordinated р 
roll while another almost similar combination may induce inertial 
coupling makes aerobatics hazardous. | 
The limit ої 120 degrees рег second with improved directional 
stability (sideslip feed-back on) is considered adequate for rolls 
through 360 degrees change in bank апрје, А requirement for higher 
rates is not believed essential and this limitation is considered 


acceptable. 
LIMITING AND WARNING DEVICES 


The rapid build-up of extreme conditions in aileron rolls because 
of inertial coupling precludes the use of warning devices. A roll 
rate limiter would be highly undesirable as full aileron is desired 
for rapid acceleration in roll, and a "stick snatcher" at the low roll 
rate of 80 degrees per second would interfere with operation in the 
region where roll rate should be unrestricted, 


The characteristics encountered with sidesliD feed-back operating 
are highly desirable, These characteristics would be preferred if 
they could be obtained by improving the inherent stability of the 
aircraft by an optimum size vertical fin without impairing the aircraft 
performance. If performance were to be impaired too severely, а 
reliable sideslip feed-back system would be acceptable, If this 
system were installed, a warning light in the pilot's direct line of 
vision would be required to indicate when the system were inoperative. 
A warning light should also be incorporated when|the yaw damper and 
turn coordinator are inoperative. | 

| 
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CONCLUSIONS 


i The Е-102А aircraft with yaw damper and turn coordinator 
operating can accomplish the basic Air Defense се smmand intercept 
problem. Without these devices, tracking is virtua ally impossible. 
It is believed that the lack of inherent directional stability in the 
Е-102А aircraft will preclude it from satisfactorily accomplishing 
a collision course rocket attack when the yaw damper and turn 
coordinator are inoperative, 


| Тһе Е-102А aircraft, with or without the yaw батрег апа turn 
coordinator, is unrestricted in rolls up to 180 degrees change in 
Байк angle. The airplane may be rolled beyond 180 degrees through 
360 degrees change in bank with a. limiting, roll rate ої 80 degrees = 
рег.весопа, . This limit can be easily exceeded inadvertently during 
а non-operational type mission and could result inl damage and 
possible destruction of the airplane. 


The sideslip feed-back as installed on the YF-102A airplane, 

| USAF No. 53-1787, is a definite aid in reducing the inertial 
и coupling effects, The minimum acceptable criteria in roll 
Ї without inertialcoupling is that which can be accomplished with the 
ЈЕ sideslip feed-back operating, The аїгсгай in this condition is 
untestricted in rolls up to а 180 degree change in bank angle, = 
! and may Бе rolled through 360 degrees of bank with a limit roll 
|| rate of 120 degrees per second. А higher roll rate for 360 degrees 
| is not considered mandatory for the mission of this aircraft, 
iy A higher roll rate limit may result from further exploratory 
! flight tests in this condition, 


| Artificial warning devicés are impractical for this problem 
| because of the rapid build-up of yaw and normal acceleration with 
| inértial couplings; however, warning lights should be installed 

to indicate when stability augmenters are inoperative. 


| Absolute limiting devices would be too. restrictive and would 
| limit the ability to accomplish a basic mission. 


RECOMMENDATIONS 


1, The directional stability of the Е-102А aircraft should be 
improved in order to reduce the susceptibility to inertial coupling 
effects. | 


2. An F-102A aircraft should be provided with an increased 
vertical fim area and should be evaluated аз soon аз. possible by 
{Ве Air Force Flight Test Center to determine Єпє| degree ої 
improvemient in stability and loss ої performance, 


3, The contractor's investigation in inertial Coupling should 
be continued to determine the complete envelope free of adverse 
inértial coupling effects especially at low altitudes and high 
dynarnic pressures. 


4. No absolute limiting device should be incorporated within 
the lateral control systeri. 
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DISCUSSION 


The elevons of the F-102 airplane perform a. combined function 


by operating differentially as.ailerons and in unison as elevators, 
Total aileron was computed by subtracting the left elevon position 
from the right elevon with down elevon considered negative. The 
direction of this aileron displacement was chosenlas the direction 
it tends to make the aircraft roll. The time history plots in this 
appendix have been prepared for one half of. the 79 aileron 
displacement. И is not a trace of a single elevon; 


Elevator displacement is the average of the two elevons with 
up deflection tending to cause the aircraft to pitch up. 


Angle of yaw, as presented, indicates the opposite ої sideslip 
angle as determined with a yaw vane installed on the nose boom. 
The direction of yaw indicates the direction that the aircraft nose 
is pointing. | 
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INTRODUCTION 


This report presents the results of flight flutter tests on YF-102C, 
USAF S/N 53-1797 armament bay doors. | 
| 


These tests were conducted in compliance with References (1 end 2) on 
ҮР-1020, USAF S/N 53-1797 at Holloman Air Force Вазе, New Mexico ` 
during the period 12 Магоћ through 10 April 1956, | ав authorized by 
CCN MSN 5N-6461 (158) to contract AF 33 (600)- 5942. 


| | | 
This report has been prepared in compliance with Air Force Specifi- 
cation 40141, paragraph E-2b (9)b. | 


PURPOSE 


; 
Armament bay door flutter testa were conducted to extend the present 
restrictions on door operations. Previous speed limitation on this 
airplane had restricted door operation to 0.80 Maoh number or 240 


knots IAS, whichever occurred first. (Reference 3: ). 
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A total of ten (10) flights were conducted on YF-102C, ЏЗАР S/N 53-1797 
to determine the stability of armament bay doors in the Mach number 
range from 0.80 to 1.20 at altitudes between 20,000 and 40,000 feet. 
Analysis of the data indicates that the main ME UR bay door is free 
from flutter at Mach numbers to 1,2 or indicated 1٤ of 580 knots, 
whichever oocurs first. 


CONFIGURATION 


The main armament bay door on this airplane із 21 іпсһев wide, 

231 inches in length and weighs 60 pounds. This door is shorter, 
wider and lighter than the standard Е-102А armament door, 1618 8180 
operated by two (2), rather than three (3) actuating cylinders. 


The results of flight flutter tests on the` standard F-102A armament 
door (Reference 4) were considered insufficient because of these 
differences in door configuration. 
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Results of flight flutter tests аге best described 


damping coefficient (g), which is defined by the fpllowing equation: 


From the above equation it oan be seen that (g) w 
decaying oscillations and positive for divergent 
fore, в negative damping coefficient (Е) denotes 


De&nping coefficients were computed from oscillograph recordings of 

decay response measured by strain gages on the rod ends during door 
When the actuating pistons bottomed in the full-opened 

Figure 1 shows а 


operation. 


position, a transient oscillation was induced. 
typical oscillograph recording trace of decay response during 
armament bay door opening sequence. 


where! 


X 


= 2 
= -loge Хү 
n TT 
= amplitude &t some point 
curve. 
1 = Amplitude at some succe 
response curve. 
= number of cycles тэ 


A 


Figure 2 sh 


coefficient (g) as a function of true Mach number 


and at 20,000 and 40,000 foot altitudes. 


Analysis of the door flutter teats show that the 


satisfactory damping for all conditions tested. 
high speed tests showed evidence of considerable forced oscillation 
However, the amplitudes of the forces 
were small in comparison with the design loads for the actuator 


due to turbulent air flow. 
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CONCLUSIONS x 


1, Satisfactory damping has been dononstrated for the Mach number 
range of 0.80 to 1.20 and for altitudes between 20,000 and 


40,000 feet, 


2. The armament doors may be operated witho it objectionable flutter 
characteristics at any speed below 580 knots I.A.S. or 1.2 Mach 
number, whichever is lower. This restrigtion is based on the 
aircraft equipped with а five (5) foot test boom with a production 
type pitot static head. | 
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То demonstrate the stall and spin characteristics and to determine the optimum ге- 
covery procedure for the TF-102A aircraft, testing was accomplished | in compliance 
with USAF specifications 1815B and 1816 (References (a) and, (b) respectively). Stall 
and spin testing were accomplished, concurrently, at Edwards Air Force Ваве, 
California, during May and June 1957. TF-102A USAF S/N 54- 1362 was utilized for 
these tests. The purpose of this memorandum is to present ànd discuss the results 


of these tests which were done in accordance with Reference 


: (с) : 


| 
i 


Previously published memoranda (References (d), (e), (f) and (g) have discussed spin 
recovery equipment testing, exploratory spin testing of the Е-102А aircraft and the 


specification compliance demonstration of the Е-102А. 
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SUMMARY | 

| 

! 
Both ground and inflight deployment and jettlson of the spin recovery parachute were 
accomplished. In each case, functloning of the primary systems and secondary вув- 


tems was checked. Satisfactory operation of the вубіетав were obtained in all cases. 


The blossoming of the canopy, too, on every deployment wasi considered good. 
| 


| 
The minimum airspeed during stall testing was 103 knots indicated; the maximum rate 
of descent was approximately 10,000 feet per minute. The pilot reported conventional 
stall characteristics of buffet and slight longitudinal, directional and roll oscillations. 
| 


h 
With the aircraft loaded fuselage heavy and wings light, aileron against spins resulted 
in flatter spins developing than were encountered from other’ types of entry controls. 
This higher angle of attack (approximately 60°) appears to result from а faster yaw 
rate. Spins to the left were less severe than spins to the right. When entry was made 
using rudder alone or rudder and aileron "мій", the angle of attack during the spin 
was at about 35° пове up. The turning rate in this attitude appeared less than in the 
flatter spin. 


| 
Recovery was effected when the pilot released the controls, permitting the surfaces 
to neutralize. The aircraft stopped turning within 1-1/2 turns after this action. In 


most cases, less than one turn was 067 | 


' 
Ш 


With the light fuselage loading, the aircraft spun with a high; angle of attack, approxi- 
mately 60° nose up in the developed spin. In this attitude, the aileron determined the 
direction of the developed spin. Roll rate and other aircraft characteristics were much 
the same for similar spins at the more forward cg loading. | This was true in both the 
clean and the landing configuration. Recoverys from such spins in the clean configura- 
tion were completed in legs than 1-1/4 turn. In the landing ‘configuration, recovery in 
the first test took almost two turns. On subsequent flights, |either when using aileron 
with or just neutralizing controls, the aircraft stopped turning in less than one turn. 


. ! 
The data obtained during spin testing are tabulated and summarized in Figures la, 15 
and ic. | | 


Satisfactory effect of the spin recovery parachute was recorded, when, on the final 
test, pro spin controls were held and recovery effected by the parachute 1n less than 
one turn. Ч 
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Accelerations encountered during the spins were пої ÁN The most severe 

were pitch oscillations, which, on one flight, reached а maximum normal accelera- 
tion of +3.25 g's. Lateral and longitudinal accelerations recorded were insignificant 
on all flights. 
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Nomenclaturë 
One-half the included angle between the right and left 
elevons й 


Aileron deflection which produces,right wing down іп 
conventional flight attitudes | 


| 
Alleron which would produce а roll іп the direction of 
the spin И the airplane were ina conventional flight 
attitude (right alleron in a right spin) 


| 
Alleron which would produce a roll opposite to the 
direction of the spin if the airplane were in a conven- 
tional flight attitude (left alleron in a right spin) 


г 


| 
| 
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Aircraft S/N 54-1362 is а production ТЕ-102А, modified to incorporate a apin re- 
covery parachute and ап emergency power source to assure operation of the primary 
hydraulic system and the instrumentation. The spin recovery parachute was installed 
on a ramp located in place of the speed brakes and drogue chute. It is а 24 foot ring- 
and-slot type with a 65 foot riser. | 
| 

А dual RF ЕМ/ЕМ telemetering package and a 28-hole photopanel were installed їл 

| the aircraft to obtain data. Space positioning radar plotter , | theodolite camera, Askania 


| 
x Р М 1 
CONFIGURATION | 
| 
| 
| 
| 
| 
| 
| 


| 

t | 

| | Spin specification demonstration flights were accomplished with the aircraft loaded in 
accordance with paragraphs D-2a(1)(a), D-2a(1)(b), and D- -2à(1) (c) of Reference (b). 
These loadings simulate most aft cg condition; full armament load and low fuel (heavy 
fuselage, light wing); and high fuel remaining but armament expended (heavy wing, 
light fuselage) respectively. 
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Checkout of Spin Recovery Equipment | 


| Several operations were conducted prior to the start ої the вріп test program for а 
functional operation check and evaluation of the spin recovery parachute. Deployment 

| of the parachute was accomplished both on the ground and inj flight. 

| 

| Both primary and secondary deploy systems wére used, on &eparate taxi runs, to 

check their operation. Тће signal to deploy was initiated ав the aircraft approached 

an indicated airspeed of 120 knots. ЕјесНоп of the pilot chute appeared normal on 

| both tésts. The spin recovery parachute canopy was observed to blossom with no 

| difficulty. Approximately five seconds later the signal to jettison was initiated. The 

systems operated to the satisfaction of the pilot and the engineers observing the test. 


| 

| | 

| Two inflight deployments of the spin recovery parachute were also accomplished. 

| Stabillzing the aircraft at approximately 110 knots indicated, airspeed; at an indicated 
IN altitude of about 35,000 feet, the deploy signal was initiated: The pilot then pushed 

| forward on the stick to gain airspeed. At an Indicated airspeed of 150 knots, the 

1 chute was jettisoned. Testing was accomplished using first, the secondary system. 

| This was repeated using the normal system for the operation. Typical data are shown 
| 


in Figure 2. 


The operation of both the deploy and jettison systems were satisfactory. The results 
were much the same as obtained during the taxi runs. : 


| 
Testing to demonstrate the stall characteristics of the ТЕ- 102A was conducted con- 


currently with the flights for the functional checkout of the spin recovery parachute 
and the spin tests. Typical data are shown on Figures 3, 4 &5. 


Stall Te sting 


Both power on and power ой stalls were demonstrated, In'each case the airspeed was 
gradually reduced ав up elevator was introduced. As the indicated airspeed approached 
100 knots, the pilot permitted Ше elevators to neutralize, breaking the stall. The 

rate of descent, computed from the indicated altitude, while the pilot was holding up 
elevator, was as much as 10,000 feet per minute. 


CONFIDENTIAL 


| سے‎ ді? а 
І 


и 


ANALYSIS с О N V A 1 р | | РАСЕ 7 


PREPARED BY 


REPORT МО ЕРТ-А-8-480 


СНЕСКЕО ВУ SAN DIEGO MODEL ТК-102А 


REVISED ВУ 


DATE 13 August 1957 


CONFIDENTIAL 


DISCUSSION (Cont'd) 


Stall Testing (Cont'd) 


The pilot reported conventional stall characteristics. Slight (buffeting occurred at 175 
knots indicated airspeed. This increased صا‎ its intensity with decreasing airspeed. 
Slight directional oscillations associated with slight longitudinal and roll oscillations 
were also present. Rudder effectiveness was found to be very low at speeds approach- 
ing 100 knots indicated airspeed. | 


Spin Entry 


The aircraft was entered into one incipient spin before beginning the specification 
compliance demonstration. A summary of the data obtained аге shown on Figure 6. 


The maneuver was entered from a wings level stall at approximately 38,000 feet іп- 
dicated altitude. At an indicated airspeed of approximately 100 knots, while holding 
up elevator, right rudder was introduced. Left aileron (aileron against) was initiated 
about two (2) seconds later. The aircraft began a slow, steep spin to the right. As 
it completed approximately 1-1/4 turns, the controls were released, permitting the 
surfaces to neutralize. Recovery was complete within an additional 1/4 turn. 


| 
Spins In Heavy Fuselage Light Wing Condition | 
даг سل‎ | 
Loaded to simulate full armament and light fuel, the aircrafi was flying with а forward 
cg. (25.3% mac). Six (6) spins were accomplished for specification compliance demon- 
stration with this configuration, | 


(а) "АПегоп against" for spin entry 


| 
Figure 7 summarizes the data obtained during the first specification demonstra- 
tion flight. Spin entry was accomplished at an altitude of approximately 40,000 
feet and an indicated airspeed of about 100 knots. Holding up elevator, right 
rudder, followed by left aileron (aileron against for a right spin) were introduced. 
The aircraft began a slow, steep spin to the right. After completing about 1-1/2 
turns, the aircraft pitched up into a higher angle of attack and appeared to be 
spinning at a faster rate. The aircraft remained in thig flatter spinning mode for 


the remaining three turns. During these turns some populations in angle of attack 
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(а) "Alleron against" for spin entry (Cont'd) 
| 
were recorded, (between 44° and 64° noge up). The pilót released the controls 
after the aircraft had completed a total of 4-1/4 turns. Recovery from the spin 
wag complete in less than an additional 1/2 turn. ; 


| 
А spin to the left, ајво was accomplished from ап "alleron against" entry i.e. 
left rudder and right aileron. Spinning characteristics and aircraft response 


were much the same as encountered on the spin to the right. When the pilot re- 


leased the controls to recover, the aircraft continued turning. An aileron pulse 
in the direction of the spin did effect recovery within 1/2 turn after it was initi- 
ated. An analysis of the data (Figure 8) showed effective aileron remained though 
the controls had been released. Approximately 3° of right aileron had tnadver- 
tantly been trimmed in during the spin. | 


On a subsequent flight, the spin to the left was repeated, Data are shown on 
Figure 9. Recovery this time was completed within 3/4 turn after the control 
surfaces returned to their trim position. 


| 
Ав was noted during testing of the F-102A, spinning to 1 left 18 по more сгій- 
cal than spinning to the right. Pilot comment and data obtained indicate the left 
spin as less severe than the spin to the right. With Фів! information, АП subse- 
quent tests for specification compliance demonstration would be spins to the 
right (Reference b). | 

| 


(bAileron with" for spin entry ) 


Two spins were made іп this configuration entered using/"aileron with" (right 
rudder and right aileron). In each case the агсгай began a slow steep spin to 
the right, with an indicated angle of attack of approximately 30° nose up. 

(Figure 10) Оп the first test, this attitude continued throughout the spin. Pro- 
spin controls were maintained for 3-3/4 turns and dein an completed in less 
than 1/2 turn After the surfaces returned to their ens 

the second test, the aircraft attitude and spinning characteristics were much 
the same at the start. As approximately 3 turns to the right were completed, the 
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Spins In Heavy Fuselage Light Wing Condition (Cont'd) 


(БУАйегоп with" for spin entry (Cont'd) | 


| 
direction of the spin reversed, With an increasing yaw rate to the left (the new 
direction of spinning) the angle of attack increased to about 60? nose up. Data 
are shown on Figure 11. The pilot released the controls after about 1-1/2 
turns to the left and the aircraft recovered from the spin within an additional 


1-1/4 turns. $ 


Data obtained shows the rudder will cause the aircraft to enter a spin from a 
wings level stall, and also determine the initial direction. Where up elevator 
is held, rudder alone is sufficient to hold the aircraft іп а spin and determine 
the direction for a spin with a low angle of attack (approximately 30? nose up 
ог less). When the spin tends to flatten (angle of attack/increases) the rudder 
loses its effectiveness and the aircraft will develop a spin opposite to the aileron 
input і.е. right aileron for a left spin. Data also indicate a faster spin at the 


higher angle of attack. 


1 
(с) Rudder Only (аЙегоп neutral) for spin entry | 


Entry characteristics with fuselage loading were the same when the аЏегоп was 
held neutral as was encountered on previous tests. The aircraft began a slow 
steep Bpin to the right. As the yaw rate increased, angle of attack built up, 
momentarily, dropping again to approximately 25° nose'up with a decreasing 
yáw rate. (Figure 12) This cycle repeated approximately 1-1/2 turns later. 


The aircraft made approximately 4-3/4 turns to the right, recovering in less 
than an additional 1/3 turn when the elevators and rudder were released. The 
aircraft had apparently been maintained in the spin by the rudder at the lower 
angles of attack. When the aircraft pitched up into a flatter spin, the rudder was 
ineffective. This higher angle of attack was apparently по! of sufficient duration 
to allow the neutral aileron to effect recovery and as thë spin steepened, the 
rudder once more became effective. 
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Spins in the Heavy Wing, Light Fuselage Conditio 


With a heavy wing light fuselage configuration, the aircraft 


ment expended with a heavy fuel load remaining. The cg at в 
ation, was approximately 26.3% mac, and 3 spin tests were, 


Figures 13, 14 & 15, 


is loaded to simulate arma- 
pin entry, in this configur- 


made. Data are shown on 
| 


In each case, the позе pitched up and the spin developed in a | flatter mode; (nominal 


60° nose up). This was much the same ав encountered in the 


| 


е more forward се where 


"aileron against" was initiated as entry control. Roll rates and pitch rates in the 
developed spin were also very similar. With the high angle: of attack, the spin developed 
in the direction opposite to the aileron. For example, on flight 12, right rudder and 
right aileron were introduced while holding up elevator. The aircraft began a slow 


steep spin to the right. As the yaw rate began to decrease,; 


the angle of attack increased 


ata slow rate, The aircraft then began to spin to the left accompanied by an increas- 
ing yaw rate. The aircraft pitched up to an angle of attack of approximately 60° nose 

up, rémaining essentially at this attitude until the controls were released. (Figure 15) 
As was observed on previous flight, a spin to the left appears to be less severe than a 


spin to the right. 


Recovery was accomplished in every case when the pilot released the controls, permit- 


ting the surfaces to return to their trim position. Within 1 
aircraft had stopped turning. 


Spins in the Light Wing, Light Fuselage Condition. 


turn after such action the 
| 
1 


| 
T 
Џ 


| 


Аз а mission has been completed, а tactical aircraft returns to its base with light fuse- 
lage and light wing. Its armament has been expended and fuel is low. In such а condi- 
tion the cg is at the most aft positlon since takeoff and 0 out. For these tests, 


the cg àt spin entry was approximately 27.3% mac. 


Three spins were entered from a wings level stall (Figures 


| 
| 16, 17 & 18) and one from 


а 28, turn (Figure 19) with the aircraft in the clean configuration, unloaded to give the 
most aft cg obtainable at the entry altitude. 
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Spins in the Light Win (Cont'd) 


| 
| 
Spin and spin recovery characteristics in this configurationlwere similar to the spins 
with ћезуу wing loading. Recovery was completed in 1-1/ 4|turns or less after the 


controls were neutralized. | 


| 
| 
For spin testing in the landing configuration, the аїгсгай мів loaded to simulate агша- 
ment expended and fuel low (light fuselage and light wing). With such a loading, the 
cg, at spin entry, was approximately 27.3% mac, the most ай position. 

| 
One spin was conducted for specification compliance demonstration. Entry was accom- 
plished when right rudder and left aileron were introduced While holding up elevator. 
Рго-вріп controls were held for about one turn, then released , Permitting the surfaces 
to neutralize. (Figure 20) Approximately two additional turns were made before re- 


covery was complete. | 
| 


Spins in the Landing Configuration 


| 
Two additional spins were made in the landing configuration to verify recovery сһатас-” 
teristics and procedures obtained on the previous flight. Both were spins to the right, | 
entered, "aileron against" (right rudder, left aileron). In the first of these, pro-spin 
controls were held for approximately two turns. (Figure 21) For recovery, the ele- 
vators and rudder were neutralized and an "aileron with" (right aileron) pulse initiated. 
The aircraft stopped turning in less than an additional turn.| On the second test, the 
pro-spin controls меге held but one turn, (Figure 22) then neutralized. In this базе, 
recovery was completed in less than one turn after the pilot! released the controls, 
“aileron with" was not necessary. Characteristics of врте п the landing configuration 
were much the same as those in the clean configuration loaded for the most aft cg. 


Effectiveness of Spin Recovery Parachute | | 


After completing all the testing required for the demonstration of specification compli- 
ance, one additional test was made to determine the effectiveness of the spin recovery ' 
parachute. Spin entry was accomplished at an indicated altitude of about 45,000 feet 
and approximately 90 knots. Holding up elevator, right rudder and left aileron were 
initiated. 
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After $pinning right about 3 turns, the pilot deployed his spih recovery parachute while 
continuing to hold the pro-spin control. The effect of the chüte was sufficient to reduce 


the angle of attack and decrease the yaw rate. Recovery wa 
one additlonal turn; and the ailerons were neutralized as the 
Data from this test are shown on Figure 23. 


Accelerations Encountered During Spins 


| 


5 completed in less than 
parachute was jettisoned. 


Accelerometers to measure normal, lateral and longitudinal accelerations were іп- 

stalled at the aircraft cg and in the nose wheel well. Figurés 24 & 25 present data | 
obtained durlng (һе тові severe conditions encountered. Аз shown, normal ассвіега- 

tions of up to 3.25 g's were encountered, momentarily. Lateral and longitudinal accel- 


erations on these flights were very small. Accelerations encountered, in general, dur- 


ing the spin test program, were insignificant and are therefore not a factor in spin or 


spin recovery characteristics of the TF-102A aircraft. 
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The ТЕ-102А can be entered into a spin maneuver from a stall attitude 
when pro-spin controls are initiated. | 


Rudder control is sufficient (о start the aircraft spinning from a stall 
attitude, 


At ап indicated angle of attack of 35° nose up or less the rudder deter- 
mines the direction in which the aircraft will spin. : 
| 


Where the angle of attack is greater than 35° nose үр, the spin will 
маш opposite to the aileron input. 


Type oí entry has no effect on any of the characteristics of the developed 
spin. 


The extension of the landing gear does not effect thé entry, recovery or 
spinning characteristics of the aircraft. 


As on the F-102A, to recover from a spin, the conírols should be neu- 
tralized. If recovery is not completed within 1 to 1- 1/2 turns, "aileron 
with" should be initiated. 
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Controls for 
Spin а Duration 


sight Loadirg 
Hur? er and 
and inte |Config. 


17% up elev. 
reduced to 13° 
16° rt. rudder 
S° 114. aileron 
Held 14 turns 


From wings 
level stal 
31,800 fe 
indicated 
altitude 
10¢ knots 
indicated 


15^ up elev. 
raduced to 12° 
17° rt. rudder 
5° lft. aileron 
Heli 44 turns 


From wings 
level sial 
39,400 feet 
indicated 
altitude 
103 knots 
indicated 


From wings | 15° up elev, 5 
level 61811 reduced to 12% 
35,000 feet 
indicated 
altitude 
100 knots 
indicated 


53^ ri. aileron 


16° up elev. : 
reduced Хо 13 


° 


105 knots 
indicated 


From wings | 19? up elev. 
37,000 feet| Neutral aileron! 
indicated | Не14 4-2/3 turns 
altitude 


17° 1ft. rudder | 


Held 3-3/4 turns! 


rt. aileron | 
Held 3-3/4 turns. 


level stall! 20° rt. rudder | 


103 knote 
indicated 


р-га Fre» wings | 19 up elev. 


(1)(ь) |1еуө1 stall| reduced to 13^ 
à 34,500 feet| 18° 1ft rudder 
рь2а indicated 7° rt. aileron 


altitude | Held 4 turns | 
102 knots 


indicated 


(2) (е) 


 —— y ... ———— 


Арргох. 
8.3 гра 


creasing 
to 7.5 rpm 


— = — m 


| 
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poem 


Maximum  |Recovery 
um Fates During Bpim|Angle of |Сомігоїв 


Ё eh 


Altitude 
Lost іт | 
Spin 
(feet )(3) 


k a 
| 


This flight was to further investigate 
spin entry and чо [explore recovery 


characteristics from an incipient spin. 


Approximately 3° of right aileron ге» 
mained after the pilot released the 
controls. This had inadvertantly been 


"trimmed in" during the spin. 


Figure 6 


The rudder remained effective during 
the spin when the angle of attack ree 
mained at а nominal 20° to 30° nose’ up 
during the талему г. 


Figure „10 


When the angle of attack remained at 
approximately 25° пове up, the rudder 
alone was eufficient to keep the aire 
plane spinning ав long as up elevator 
was maintained, 


Figure 12 


Repeat of flight е (where aileron- in- 
advertantly trimmed in by the pilot | 
held the а4гога? 4 in a spinning attitude 
after the controls had been neutralised) 


Neutral | 15,800 | 
3/4 turn 2,400 


less than опе turn after controls were 
neutralized, Ріриге 9 


| 
| 
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Recovery in this instance жав complete 114 
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Dese‏ مھ 
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er 
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СУВЕ Epec 


10.6 @ a 


Total Turns 
(including 
recovery) 


Controls for 
Spin & نے بت‎ 


Farn.,‏ 1۰ مب 
ird‏ 


Config, 


"n 


ہے --4- — I.‏ ٹف خا о ъз‏ قق 


Heavy р-28 From тілде | 18° 18 
Fuselage |(1)(5) level stallj Full гі, rudder ir 
Light Wing} А 38,000 fast] 6° rt. ailerón 11 
cg at р-28 | indicated |Held 2-2/3 right 1 
25.3% mac | (2) (Ъ) altitude & 1-1/4 lef | | 
1С1еал 100 knots | x 
indicated | 1 
| Heavy Г-28 | From wings | 16° up elev. | % 
1 Wing (1}(<) | level stall reduced to 10 |= 
Light а ' 38,500 feet 13° rt, rudder |, 
| ре?а | indicated | 4° lft. aileron 


(2) (с) altitude 
98 knots 


indicated 


Held 34 turns 


| 
| 
16" up elev. l 
reduced to 13 
18° rt. rudder 
5? 11%. aileron 


Held 34 turne. 
96 knota і 
indicated | 


Light wing From wings | 17° up elev, Е 
‘Light | level stall| Full rt, rudder 
Fuselage 43,000 feet| Neutral aileron 
indicated | Held 34 torna] 
(2) (а) altitude 
94 knota 
indicated 


From wings 
level etal 
41,000 feet 
indicated 
altitude 


27.3% пао 


Clean 


D-28 From wings | 20° up elev. | 
| 


(1)(e) level stall) Full rt. rudder 
ll & 39,500 feet! Neutral aileron 
14 June реда ' indicated |Held 3-3/4 turns 
1957 (2)(a) | altitude | 
95 knots | 
indicated 
Light Wing| D-2c From wings |17^ up elev, 
Light (1) level stall|18? rt. дер 
1) [Fuselage & 41,500 feet) 55 lft. aileron 
14 June |св at D-2a | indicated |Held 3/4 turn | 
1957 21.31 mae | (2) (с) altitude | | 
Landing 96 knots | 
Gear down | | | indicated | 
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Altitude 
Lost in 
Spin 


(16618) 


Fecovery 
Controls 
& Turne 

Required 


73° Nose 


Neutral | 12,000 
2/3 turn| 2,500 


Neutral 2000 Review of photo goverage indicates 
2 tums | 7500 pro-spin controls were not held long 
enough to meet specification compliance 
requirements. | 
| 
Figure 20 | 


Total Turne 
(including 
recovery) 


Pate of 
Turning 
During 


Controls for | 
spin & Duration | 


Para, of Ent гу 
USAF Брес 


Londirg 
and 
Config. 


15° up elev. | 
Pull ri. rudder 
4,5” гі. ۹م‎ 


From wings 
level stall 


cg at Held for 3/4 tu 
27.3% гад altitude 
Landing 95 knots left 


indicated 


га" wp elev, 


From wings 


level stall reduced to 16° | 

12 39,500 feet Pull rt. rudder 

14 Jume | Fuselage indicated |87 rt. eileron ' 

| 1957 | cg at altitude | Held 1/3 tum | 
| 26.3% mac 96 knots rte, 44 turne 

Clean indicated | 17%. | 


20° up elev. | 
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